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AB6TRACT 

This  guide  is  intended  to  assist  'the  organization  of 
studies  dealing  with  the  behavior  of  human  societies  and  their 
institutions  in  relation  to  their  environments.  Emphasis  is  on 
contemporary  industrial  and  postindusti:ial  society  as  it  expresses 
its  environmental  relationships  through  action  defined  by  policies, 
laws,  and  administrative  arrangements.  The  content  and  organisation 
is  essentially  multidisciplinary .  Twelve  subtopics  are  organized 
around  the  following  four  major  areas:    (1)   basic  e?!?  Ironmental 
concepts--- introduction  and  background;    (2) .  environment  as  a  policy 
issuer-origins,  characteristics,  and ' implications ;    (3)  reconciling 
natural  and  technical  systems--ob jectives ,  approaches,  and  processes; 
and   (U)    problems  of  policy  implementations-economic,   juridical,  -and 
institutional.  Each  of  the  subtopics  is  keyed  to  references  in  the 
comprehensive  bibliographies.   Subtopics  are  defined  and  described  by 
an  abstract.   Bibliographic  references  to  articles  and  books  'comprise 
the  bulk  of  the  document.   For  each  topic,  a  set  of  10  organizing 
questions  has  been  provided  to  enable  £he  student  to  estimate  his 
comprehension  of  the  s'ubject.  (Author/JR) 
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FOREWORD. 


This  guide  is  intended  lo  assist  the  organization  of  studies  dealing  with  the 
behovfior  of  human  societies  and  thgirinstitutions  in  relation  to  their  environments. 
Emphasis  is  on  contemporary  industrial  andpo'stindustrial  society  as  it  expresses  its  • 
environmental  relationships' through  action  defined  by  policies,  laws,  and  admin- 
istrative arrangements.  Content  and  organization  are  essentially  multidisciplinaty 
and  synthesizing-.  Bibliographical  citations  may  therefore  be  classified  in  ways  that 
are  unfamiliar  to  specialists  in  the  contributory  fields  of  study. 

The  format  of  the  Guide  Fol  lows  that  prev'iousiy  developed  at  Indiana  University 
for  the  study  of  science,  technolbgy,  and  publicpolicy. '  it  undertakesto  organize 
the  field  of  inquiry  on  a  broad  topical  basis  and  to  subdivide  each'topic  into  syb- 
topics  which  are  keyed  to  references  in  compfehensive  bibliographies.  The  Guide 
has  been  designed  so  that  it  maybe  adapted  to  differing  emphases  .or  to  independent 
study  outside  the  classroom. 

Each  of  the  twelve  topics  is  defined  end  described  by  an  abstract.  Selected 
"references  are  listed  tobring  to  the  attention  of  the  student  certain- comprehensive 
or  noteworthy,  contributions  to  the  topic. "  These  selections  are  not  necessarily  "de- 
finitive;'however,  in  the  senge  thr.t  theyare  in  every  instance  the  "best"  or  "most 
important"  writings  .on  the  subject.   Opinions  often  differ  as  tq  what  should  be  con- 
sidered the  indispensable  writings  on  a  particular  topic.  Moreover,  items  may  be 
useful  or  everr  essential  for  a  variety  of  reasons;  an  article  of  uncertain  value  for 
onepurpose  maybe  highly  significant  for  another.  An  effort  has  been  made  to  pro-' 
vide  for  a  broad  range  of  possible  uses  rather  than  to  presume  to  identify  the  most 
significant  works  J'  Specific  aspects  of  each  topic  may  be  followedup  through  the 
use  of  a  reference  key.   These  reference  citations,  however,  are  limited  to  repre- 
sentative samples  of  a  larger  literatyre.  They  do  not  contain  all  of  the  materials  in 
fhebibliographiesrelatingtoanyparticulartopicalitem.  Theuserwill  need.toperuse 
the  bibliographies  for  a  complete  set  of  references  to  most  topics  in  the  outlines. 

For  each  topic,  a  set  of  ten  questions  has  been  provided. to  enable  the  student 
to  make  some  esfimate  of  his  comprehensron  of  the  subject.  To  the  extenfthat  the 
student  understands  thequestions,  he  may  be  assumed  to  understand  the  topic.  ^  Ihis 
comprehension  may  be  more  important  than  being  able  to  answer  all  thequestions, 
•  because  many  of  them  are  intended  to  provoke  thought  or  to  point  out  issues,  hot 
necessarily  to  elicit  definJHve  answers!  And,  in  any  event,  valid  answers  must  be 
preceded  by  a  valid  understanding  of  the  questions. 

'  TZ:i:Z77'j.chno\ooy,  and  Public  Policy:   A  Guide  to  Advanced  Study. 

Prepqred  &y  Lynton  K.  Caldwell  and  Toufiq  A..  Siddiqi .  Bloomington:  School  of 
Public  and  Environmental  Affairs,  Indiana  University,  1972. 
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Because  'i^e  M^'eoi  r^'u\  M  /      n-.^rv       Ww^l^/      be  in  the  United  States  and 

Canada^  the  Gmi      .-r..  .  :  '    '  ;      •  i.^  •  ^    •>  /..'onccn-^  probiams  and  poli- 

cieso  Nevenhai-..,  *  C:    -  •  '  ^   ■    ^^^f.n  ooneric  (or  international)  • 

wii'h  re^pecy      :-^n   ^  '  '  ^  •    Si r.»';veb^jn^kjries of  our  con- 


cern -jr  '  the 


O^K              ...  .    .^i  ^  "  ^    ^»             vif-  tjjdinr  organize  the 

subject  mar^^.  irv>i  .                   ;W  .   :  .  .  i  ;  ,     '^-/ ^anci  aotfOHo   Tt  is  difficult  to 

copf*  intollec:  u:n    '  r    :   ^  -1.  .       7 '^^ ^on^h:c;!y  infinite  number  of 

componon^,         1              -  ^  r  l:  ^      ;f     -            r  ^        n-;c:essary  to  find  some 

jtRjctu^'c  ^:'isc*-  '     /    •    •  '  '  -      :     •  :  r'plex^  ccn^prehensive^  infers 

Jiacioi'ixir/ i*'  V  r^.  ,  '  '    *  •  ^  •                       .>j^  ^^'r'  comprehensible  formo 

Vrio  o         «    -     :  I  ;  - -  "^'^  siri^cturocf  relationships 

b/v/h'ch  '!?e       > .  •    ^  -  /    '  ;    '     .  2-  si  '  K'.,    V  r.iay.  therefore^  be 

helpful  to 'he. .  ^  n^.  ^  .  r.    -ir  :?  ' .  .^i  H^sUainnd  the  organization^ 

selection,  and  tracr-rnerd  ov  thepcjn  iojioi  'op-cso  Two  observations  are  needed  with 
respect  to  foe  j^,  ^ 'c  ^vv^rc* I  cidCi^-'Oiv.f.o  ;:e:vcitions  seem  called  for  in 'relation  to 
ihe  convent  of        T'eui      v*:.^'-^      !  r  :  i  ^  cov.:.,r.c- 'sn  tM?;  publication. 


Our  subjecI  iT^rr ■  ; 'i*io;i  •  I:  '  .  .  air'.  nv'i'crnienv  relations^hips  per  se> 
It  is  instead  the  pror^c^^w  L  r:  ha  Iv.^  ivM  ■  ock.Kos  chooie  and  shape  tl/eir  relation- 
ships to  their  env3i--nrr  r^pl^:  ^  vjri/  b^'*'^r:  so^^.^.  ^hese processes  are  "political." 
They  involve  soclul  rho'Cf^^s-  r-K.  i:.  >rr  ^:;[: vi'xsii/  through  public  Institutions, 
governmental  and  r^:>r^g'3vc"^;  vk;:  '  ^  •  j  /  roio cin-^icns^.  nrofessfonaf  associations, 
universities,  and  intern^ !  "o^  /  .^  jv  ; :  ;ri  .  fhi-i^::  <:hoices  reflect  values  and 
pov/er  reioH^.itcl^'p'inrtv.  -^.i        *  -ho  reflect  changing  social  per- 

ceptions anrl  b?;tha^ 'or  .lat"^:,  ^  ^  ?  ?     ^r  h-or  moy  -iluminate  the  general 

course  of  socic-   jnd  p.J«i'::'":5  lL:-'  -vr.:- ar. 

Policy  ij^no^  fiK^reiy  niv  j" 'js  'M^t  stib^^anceof  issues  and  decisions. 

The  circumritance;:  (n:d  ^rmU^.  /  %  ^^t  '  'Cn^  nnov  be  understood  without  ref- 
erence ro  trie  probft;^^^^  !:<:u:;  .  '  . ;S  iz;  r^v^ron^7''3!l^a!  policy,  understanding 
may  involve  inpu!..  rr.m  c:  c -n-j  .  ^  o^.g  technical  fieldso  This  infor- 
mation i;:  seldom' oryaoi^-^M  n^r  ii^r.  ^  ..r/  .i^:c}  of  iiif.  policy  analyst  or  decision- 
maker. But  it  may  be  studsed  in  relation  to  its  significonce^ and  implications  for 
environniental  poiic/aerJ  /^PSn  "^c  anci  er.hnical  literature  cited  in  the 
topical  hibli'yj'op^jJr.';  -.v  I'rr. m^h:;  M'J'-"^'*  ^  IntviSsdoH  to  be  used  in  this  way.  The 
subject  mutter  'pc:i-ii.:  '  -  'vU--.  ior  one  :ief  of  .purposes,  the 
student                             :        "             •             ;  ":-''P^^r'^hn.^, 
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Our  Concgjjt  of  the  Fi6ld  if  Study  is  the       \  J 
Integration  of  Technical  and  Natural  Systems 

Environmental  relati'onships  iJndefinfed  and.unstructured  are  intellectually  un- 
manageable: the-details,  the  interactions, <ind  tfiedynamics  are  too  numerous,  too 
diverse,  and  'too  extensive  in  time,  space, -and  subject  matter.  But  th[s  vast  seem- 
ingly amorphous  mass  of  data  can  be  mpde /rianageable  in  a  practical  way  if  it  can 
be  organized  in.  a  manner  that  is  ':onsistent  with  actual  relationships  in  the  real 
World.   Ordered  complexity  may  bfr  made  comprehensible. j,         ^  '  ' 

All. matter  is  structured,  and  all  living  matter  is  st.rudtured  and  "programmed" 
in  a  behaviordi  if  not  teleological  sense.  The  structuring  ofnature  is  systemic,  not 
random'.  The  emergence,  survival,  expansion,  and  decline  of  living  species  have  been 
discovered  to  be  inseparable  from  the  environmental  systems  of  which  theydre  a  part. 
Human  society  has  devised  technical  systems  by  rearranging  systems  and  substances 
evolved  in  nature  and  reprogramming  their  dynamics.  This  process  of  dynamic  reor- 
ganization is  a  function  of  technplog)^  and  we  see  its  results  in  agriculture,  cities, 
mines,  machines,  medicine,  and  all  other  artifacts  and  institutions  cf  human  culture. 

Since  his  emergence  oncEarth,  man  has  coped  individually  and  collectively 
with  the  hazards  and  opportunities  of  thfe  primary  natural  environment.  But  with  i"be 
adventpf  civilization,  a  secondary  environment  of  technical  systems  was  created  to 
support  increasing  numbers  and  concentrations  of  people  and  increasingly  artificial 
(managed  or  contrived)  sty  I  es'of  life.  These  technical  systems  havebeen  built  from 
materials  in  the  natural  world,  identified  as  "natural  resourcesJ'  This  process  of 
transformation  of  natural  substances  and  enVironmer  ts  into  the  materials,  structures, 
and  landscapes  of  civilization  has'  hitherto  largely  beeq  one  of  trial,  and  error. 
The  achievements  of  civjiization  reflect  the  successes,  bui  there  have  also  been 
errors.  ^Many  of  these,  errors,  and  some  among  the  more  serioM^  fpr  the  future  pro- 
spects of  humanity,  hav3  been  environmental.* 

The  natural  wo'rid,  and  al  I  the  systems  which  comprise  its  structure,  are  now  sub- 
ject to  impact  or  transfonnation  by  the  techni  cal  systems  of  human  society.  Were  these 
,  two  sets  of  systems  (natural  and  technical) perfeetly  articulated  and  balanced,  both 
could  function  and  develop,  each  constrained  but  not  degraded  or  destroyed  by  the  ^ 
other.  This  ideal  state  improbably  unattainable,  but  its  opposite  would  be  the  destruc- 
tion of  natural  and  ultimately  of  technical  systems  and  hence  of  civilized  man  himself. 

Theprimary  operational  task  of  public  environmental  policy  istherefore  to  ob- 
tain the  harmonious  iht^grotion  of  technical  and  natural  systems.  This  task  provides 
the  conceptual  framework  for  this  study  guide.  It  tries  to  make  the^field  of^^study 
manageable  by  placing  the  specific  problems  and  issues  of  environmental  policy  in 
their  appropriate  systemic  context.  Emphasis  is  on  broad  systemic  relationships  be- 
cause itiswithin  thiscontext  that,  in  the  judgment  of  the  authors,  the  environmental 
problems  of  modem  society  canbe  most  accurately  defined  and  effectively  resolved. 


This  conceptual  approach  accounts  for  our  treatment  of  ehvironmentdl  pollu- 
tion andof  resource  depletion  as  symptomatic  prsecohdory  problemsof  policy.  The 
primary  policy  problem  is  to  correct  thte  over-stressing  andmisrfianav'ement  of  natural 
systems  which  has  resulted  in  a  wasteful  depletibn  of  resources  and  environmental 
amenities  and  a  degrading  and  even  dangerous  "pollution"  of  the  environment.  At- 
tacks upon  symptoms  out  of  context  may  result  in  costly  and  ineffectual  undertakings 
and  sometimes  lead  to  crises  worse  than  the  original  problems^  Efforts' to  reduce  air 
pollution  through  automobile  emission  controls,  or  to  control  floods  through  reliance 
upon  reservoirs  and  levees^  illustrate  the  difficulties  and  inadequacies  of  policies 
directed  toward symptonris  rather  than  toward  fundamental  causes  which  ultimately  * 
must  be  confronted. 

Although  the  numbers  and  distribution  of  human  populatfdns  is  a  major  factor 
in  man-envirortment  relationshisps,  wS  have  not  dealt  with  the  population  issue  per ' 
se.  The  effects  pf  population  pressure  on  resources,  life  styles, and  environment  are 
considered  at  many  points  in  the  topical  outlines.  But  the  issue  of  publicpolicy  for 
population  is  equal  in  importance  to  that  of  environment  and  involves  a  large  number 
of  considerationstthat  (at  least  in  a  direct  relationship)  may  be  treated  as  extraneous 
to  the  environmental  issue.  Our  omission  of  population  from  the  topics  covered  in  this 
study  guide  is  in  no  way  a  depreciation  of  this  crucial  issue;  it  is  rather  a  recognition 
of  the  separate  although  related  chr^racter  of  po^^ulation  policy  andof  the  practical 
difficulty  of  giving  it  adequate  treatment  within  the  limitations  of  this  publication. 


Defining  the  Subject  Matter;  Classification  and  Content 

It  is  not,  therefore,  the  substance^jof  things  as  «;uch  that  is  the  subject  matter  of 
environmental  policy;  itisinstead  relationships  among  things,  and  the  consequences 
and  implications  of  these  relationships  for  human  society.  Environmental  poMcy 
studies  need  not  include  all  aspects  of  environmental  phenomena  and,  obvioUsly, 
not  all  aspects  of  the  objects  or  phenomena  involved  in  environmental  relaHonships. 
Some  knowledge  of  the  substances  or  phenomena  is  necessary  to  an  understanding  of 
environmental  relationships.  For  comprehension  of  the  broad  field  of  envirorlmental 
policy,  a  vast  amount  of  substantive  knowledge  is  required;  but  the  way  .in  which 
this  knowledge  is  organized,  is  critical   for  policy  analysis  and  decision-making. 

The  classification  of  environmental  knowledge  is'further  complicated  by  the 
fact  that  any  set  of  environmental  problems  (e,g.,  those  relating  to  pesticides, 
land-use,  or  wildlife)  involve  many  different  types  of  policy  problems.  No  aspect 
of  enviroHinenta I  policy  can  be  treated  exclusively  under  any  single  topic;  envi- 
ronmental "pollution"  is  related  in  various  ways  fo  every  topic  in  the  Study  Guide. 
Topic  12,  on  international  aspects,  potentially  overlaps  the  substantive  ^nterit  of 
all  other  topics,  buf  examines  them  from  a  special  institutional  point  of  view. 
This  does  not  imply  faulty  definition  of  the  topics;  the  interrelating  character 
of  the  material  is  inherent  in  environmental  relationships  in  the  actual  world. 
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To  full>'  covei>the  organizationofdny  main  topic,  it  has  sometimes  been  nec- 
essary to  include  material  relating  closely  to  subtopics,  which  are  treated  elsewhere  ^ 
inth'e  Study  Guid^.  For  example,  certain  aspects  of  economic  theory  in  relation  to 
the  environment  need  to  be  included  in  the  introductory  section,  Basic  Concepts: 
Cultural  and-  Scientific,  and  also'  afe  essential  to  Topic  10:  Economic  Aspects  of 
Environmental  Policy.  To  minimize  repetition  in  this  and  similar  instances,  closely 
related  subtopics  are  cross-referenced  through  useof  the  abbt'eviation  cf.  (compart). 
Thus,  material  relating  to  a'subtopic  followed  by  this  reference  may  be  found  .under 
other  main  topics  as  indicated.  References  cited  at  different  ploces  in  the  Study 
Guide  may  also  be  intended  for  use  in  different  ways  or  in  different  contexts. 

The  oiganization  of  the  subject  matter  by  topical  outlines  with  keyed  ref-i 
erences  maximizes  the  flexibility  of  the  Study  Guide  for  the  teacher  or  learner. 
Ourmaterial  may  easily  be  rearranged  according  to  some  otherorganizational  plan. 
Selective  use  maybe  made  of  the  material,  with  various  topics  or  subtopics  omitJed. 
We  have  tried  to  combine  comprehensiveness  and  flexibility  without  unnecessary 
repetition.  Under  Topics04,  Environmental  Healthand  Human  Habitation,  and  08, 
Ecosystem  Management  and  Land-Use  Control,  we  have  subdivided  the  bibliographies 
into  four  groupings,  A  through  D,  corresponding  to  the  clustering  of  the  literature. 
We  have^Tound  no  system  of  classification  that  is  in  every  resp6ct  satisfactory.  But 
the  categories  that  we  have  adopted  seem  to  us  toprovide  a  vrflld  and  intelligible 
structuringof  the  field  of  knowledge  whije  at  the  same  time  giving  viability  to  some 
of  the  major  areas  of  environmental  concern.  » 

Although  bibliographical  citations- comprise  the  greater  part  of  this  volume, 
the  Study  Guide  is  not  intended  as  a  substitute  for  bibliographies  or  indices  to 
the  literature.  Our  effort  has  been  to  assisJ  in  the  difficult  task  of  organizing  the 
field  of  study.  The  "fit"  or  "match"  between  the  literature  andthe  subjectmatter 
.  of  fUe  field 'df  study,  as  we  have  conceptualized  it,  varies  considerably  from  topic  to 
-topic.  Moreover,  there  will  certainly  be  areas  of  relevant  literature  in  English, 
that  we  have  overlooked.  And,  publi(faiions  in  other  languages,  except  where 
translated  and  generally  accessible,  have  not  been  included.  Consequently,  thjs  ; 
volume  is  offered  for  whatever  usefulness  it  may  possess,  without  pretentions  to 
definitiVeness  or  perfection.  -  '      ■  . 

Oiganization  of  the  field  of  environmental  studies  thus"  presents  a  tough 
intellectual  challenge  to  all  who  confront  the  task,  and  thisguide  should  be  under- 
stood as-  a  contributii^n  to  the  organization  of  the  field  of  knowledge.  It  is  not 
presented  as  the  o^anizaUon  of  the  field,  and  its  authors  question  whether  any 
particular  con'^ptual  scheme  could  adequately  take  account  of  all  aspects  of  tJie 
subject.  Itis  their  expectation  that  thispublication  will  be  treated  as  a  tool  to  be 
corrected,  revi sed,  and  refioed- with  experience  and  the  growtK  of  knowledge  and 
understanding,  if  it  makes  a  positive  contributfon  to  the  advancement  of  teaching 
and  research  in  the  field  of  inquiry,  the  efforrs  leading  to  its  publicafion  will  have 
been  worthwhile,  '  > 
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SOME  NOTES  ON  SOURCES  AND  BIBLIOGRAPHY 


The  enormous  increase  in  the  literature  of  the  field  during  the  past  few  years 
has  made  the  collection  of  mdterial  for  the  topical  l3ibli9graphies  a  mdjor  un- 
dertaking, and  the  selection  of  items  for  inclusion  difficult.  Since  problems  of 
environmental  policy,  law,  and  administration  touch  upon  almost  Qvery  aspfect  of 
society,  the  task  of  deciding  on  the  puWications  to  be  included  could  not  be  easy. 

In  genero!^.  we  have  included  only  those  articles,  books,  and  reports  which 
have  direct  bfearing  upon  problems pf  environmental  policy,  law;  and qdministration. 

Among  the  categories  of  materials  which  have  not  been  included  are: 

(1)  Material  predonc)inantly  of  a  technical' nature; 

(2)  Material  which  dealt  primarily  with  general  problems  of 
science  policy  and  devoted  relatively  little  attention  to 
environmental  problems  [Much  of  this  literature  has  been 
'included  in  our  previous  publication.  Science,  Technology 
and  Pufeljc  Policy;  A  Guide  to  Advanced  Study,  revised 
in1972,  as  well  as  in  several  other  collections  referredto 
in  the  topical  bibliographies.]; 

(3)  Editorials  or  unsigned  articles; 

(4)  With  certain  exceptions  material  published  before  1 960;       '  , 

(5)  Material  printed  in  languages  other  than  English;  and 

(6)  '  Texts  of  speeches,  doctoral  (dissertations,  and  material  :^ 

difficult  to  find  in  eN^en  most  of  the  larger  libraries. 

In  addition^  when  an'author  has  written  several  books  or  articles  on  roughty 
the  same  subiect,  we  hg>5^e-  frequently  included  only  the  most  recent  or  compre- 
hensive, on  the  assumption  that  references  to  his  other  work  will  be  found  there. 

Some  exceptions  have  been  made  to  the  general  criteria  mentioned  above, 
when  it  was  felt  that  rpore  would  be  gained  by  fhe  inclusion  of  a  particular  item 
than  by  consistency  In  tjie  criteria  for  selection.' 

Many  of  the  entries  could  have  been  incfuded  under  several  topics.  Con- 
siderations of  space  forced  us  (with  some  exceptions)  to  [\^\  eQch  item  only  once— 
hopefully  undeNthe  topic  for  which  it  was  "idst  suTtcible. 

Ooyemment  documents/ as  well  as  reports,  pamphlets,  and  monographs,  pub 
*  lished  by  educational  and  industri'dl  organizations,  have  been  .included  in  th 
category  of  "books"  under  each  topics 


Among  a  number  of  bibliographies,  relating  to  environmental  affairs,  the^x- 
changetibliographies  published  by  the  Council  of  Planning  Librarians  [P. Q.  Box229, 
Monticello,  Illinois]  contain  many  compilations  useful  for  environmental  studies. 
The  Center  for  Environmental  ^Communications  and  Education  Studies  at  the  Upiver-^ 
sity  of  Wisconsin  at  Madison  haspublished  severat  bibliographies  of  environmental 
periodicals,  the' most  recent  appearing  in  January  1974.  . 

A  number  of  continuing  services  are  now  dvaifable  that  may  greatly  assist  the 
searcher  for  eVivironmental  inforttiatron.  Following  are  some  of  the  more  generally 
available  publications.    Searchers  should,  however,  consult  reference  librarians 

regarding  new  services/  and  changes  in  the  format  of  those  presently  published. 

/■ 

One  of  the  more  comprehensive  isth^  Environmental  Periodicals  Bibliography 
published  bimonthly  'with  annual  volumes  beginning  in  1972*  This  service  comprises 
as  many  as  260  environment- and  ecology-related  journals  and  is  indexed  to  provide 
subject matter,'biographic,andgeograph!c  keys  to  eachentry.  A  cumulative  index 
is  issued  with  each  volume. 

Possibly  the  single  most  corafSrehensive  bibliographical  source  -is  The  Envi- 
ronment Index  published  since  1971  by  the  Environment  Information  Center  in 
New  Yo^  City.  Citations  inclu4e  articles  from  3, 500  periodicals,  government 
dacuments,  conference  proceedings,  research  reports,  newspaper  articles,  books,  and 
films.  Copies  of  documents  cited  in- the  Index  can  be  obtained  from  the  Center  in 
hardcove/  or  m-icrofiche.  Amohg  other  services  by  thispublisher  is  Environmental 
Jnformati'onf  Access  which^on  a  biweekr/ basis,  provides  approximately  500  tq  600 
dbstracts  of  environmental  publications  grouped  into  21  .categories. 

Several  environment-^related  bibliographical  services  are  provided  by  the 
^  Unil-ed  Stotes  Government.  Among  these  are  two  publicatiohs  of  tfie  Department 

•of  Commerce:  Government  [Reports  Announcements  (semimonthly),  and  Weekly 
Government  Abstracts:  Environmentar  Pollution  and>  Control,  both  issued  by  the 
Nafional  Technical  Information  Service.  A  \otQp  number  of  bfblidgraphies  are 
pOblished  by  the  Environmental  .Protection  Agency,  b-x)f  the  format  of  tkese  publica- 

^tions  has  varied  considerably.  Stt3dents  of  envfronmental  policy  and  administration 
should  be  acquainted  wltli  the  Socioeconomic  .Environmental  'Studies  Series  issued 
by  the  Office  of  ReseargK  dnd  Monitoring'^(^.g-o,  Brbliogrophy  .af  R  &  M  Researpb!; 

'Reports,  January  1973)  and  With  abstracts  from  fqreign  environmiental  literature. 
Most  students  will  benefit  from  the  assistance  cri*  a  government  docum'ents'librarian 
or  from  direct  inquiry  to  the  Office  of  Research  and  Monitoring  of  E.P.A.  in 
utill^iing  this  information  source.  .     •  - 

^     '     ■  -       ^       *  '     *  ' 

In  the  field  of  environmental  lavv,  at  l^ast  threfe  sources  should  be  noted. 
The  Environment  Repgrter,  published  monthly  since  1970  in  loose-leaf  format  by  The 
Bureau  of  National  ATfairs,  covers  a  wide*  range  of  Uni-ied^States  Federal  statutes, 

xii        V  ^ 
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orders  programs, policies,  and  directories.  The  Bureau  also  provides,  as,  an  optional 
service  to  subscribers,  computer  searches  in  special 'areas  not  on  the  list  of  monthly 
topics  covered  in  the  Environment  Reporter*  Individualized  search  of  the  files  of 
the  Smithsonian  Science  Information  Exchange  (records  of  research  on  progress  in 
all  fields  of  basic  and  applied  science)  and  abstracts  of  compfeted  literature  from 
the  computerized  files  of  the  National  Technical  Information  Service  may  also  be 
obtained.  A  second  source  is  the  annual  Environment  Law  Review  published  by 
Clark  Boardman,  edited  by  H.  Floyd  Sherrod,  and  reprinting,  since'!  970,,grflcles 
selected  chiefly*' from  principal  law  journals.  A  third  source  is  Environmental 
Law  (now  in  two. volumes),  prepared  by  Acnold  W.  Reitzd>;Jr.  and  published  by 
North  American  International.  The  first  vol  ume,on  pollution  control  (1972),  is  now 
in  a  second  edition;  and  the  second  volume^  Environmental  Planning:  Lav/  of  Land 
and  Resources,  appeared  early  in  1974.  This  impressive  synthesis  incorporates 
legislative  histories,  court  rulings,  administrative  decisfons  with  extensive  an«!ytic, 
bibliographical,  and  interpretive  C9mmentary» 

In  addition  to^hese  services  and  compilations,  there  are  a  number  qf  journals 
devoted  large^lf^r  exclusively  to  environmental  law  or  policy.  Among  them  are 
the  Natural  Resources  Journal  (School  of  Law  of  the  Unive^rslty  of  New  Mexico); 
Environmental  Law  (Northwestern  School  of  Lawjof  Lewis  and  Clark  College);  and 
Envirdn>'>ental  Affairs  (Environmental  Center  of  Boston  College  Law  School). 

Examination  af  these  bibliographic  sources  and  services  will  readily  reveal 
why  it  is  impossible  to  be  thoroughly,  comprehensive  in  any  guide  to  the  literature 
of  environmental*  p^oliQy,  lav?,  and  administration  and  "why  it  is  difficult  to  be 
selj^ctive.  One  can  have^  little  assurance  that  the  "best"  of  any  aspect  of  the 
literature  can  be  selected  for  the  general  reader.  It  is  unrealistic  to  expect  thai, 
in  most  instances,  one  can'do  more  than'^to  select  from  among  the  better  published 
material.  And  moreover,  this  study  guide  Is  primarily  an  effort  tp  contribute  to 
the  organizing  of,  the  fiefd  of  environmental  policy  studies.  Itis  only,  incidentally, 
a  bibliography  and,  in  no' way,  an  alternative  to  the  above  cited  continuing 
publications^ 

Finally;  note  should  b^  taken  of  the  comprehensive  general  bibl.iography  on 
environment  prepared  for  the  Environmental  Protection  Agency  by  Denton  E.  AAgrrison, 
Kenneth  E.  hiornback,dnd  W.  Keith  Warner.  This  voluminous  work  cites  nearly  5,000 
book$  and  articles  and  contains  a  valuable  subject-titje  index.  Full  citation  to  this 
work  is  as  follows: 

Environment:  A  Bibliography  of  Social  Science  and  Related 
Literature.   Compiled  by  Denton  E.  Morrison,  Kenneth  E.. 
Hornbagk,  and^  W.  Keith  Warner.  V/ashington,  D.C.:  Office 
of  Research  and  Devebprrient,  United  States  Environmental  o 
Protection  Agency,  February  1974, 860.  [EPA-600/5-74-0nl, 
Socioeconomic  Environmental  Studies  Series  pf  the  E.P.A. 
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BASIC  ENVIRONMENTAL  CONCEPTS. 
INTRODUCTION  AND  BACKGROUh«D 


There  are  two  reasons  for  prefacing  this  study  guide  with  a  section  oh 
concepts  relating  to  environmental  relationships.  . 

First,  policy  issues  and  deqisions  are  not  always  comprehensible  solel/  upOti 
the  basis"  of  the  immeditftie  facts  and  .circumstances.  Behind  the  apparent  facts  are 
the  less  apparent  attitucjes,  values,  a»nd  ideas.  These  conceptual  factors  may  be 
broadly  categorized  as  psychological,  and  they  are  a  part  of  man's  evolutionary- 
historical  kgacy.  They  may  influence  action  without  the  actor  being  aware  of  the 
nature  of  the  influence.  This  legacy,  whether  or  not  it  is  Ye  cognized,,  nevisrtheless 
constitutes. the  cultural  or  intellectual  context  of  policy  and  must  be  understood 
to  the  extent  that  the  basis  of  policy  is  to  be  understood. 

Second,  if  changes  are  needed  in  policies,  laws,  or  institutions,  it  becomes 
necessary  to  take  account  of  this  concefStual  context  in  developing  strategies  for 
change.  The  massive  evidence  documented  in  this  study  guide  points  strongly^  tp 
the  conclusion  that  major  behavioral  changes  are  imperative  If  modern  society  is 
to  avoid  ecological  disaster. 


Although  this  "background"  material  is  extraneous  to  most  environmental 
policy  decisions,  it  is,  nevertheless,  relevant  to  them.  An  understanding  of  the 
concepts  underlying  human  behavior  in  relation  to' the  environment  could  assist  a 
more  rational  and  effective  outcome  for  environmental  strategies  and  decisions. 
Therefore,  material  relating  to  this  conceptual  context  has  been  provided  as  a 
convenience  to  students  and  all   other  user5.  ^ 

Although  it  has  been  hardly  more  than  o  decade  since  some  governments 
b^gan  to  commit  themselves,  at  least  in  principle,"  to  dn  ecolpgical  approach  to 
environmental  policies,  it  has  become  afiparervt  that  this  commitment  cannot  easily 
be  honored  in  practite.    Many  persons  have  believed  that  most  environmentaU 
problems  are  amenable  to  technological  solutions.    Where  ^the  appropriate  tech- 
I  nology  does  not  appear  to  be  avai  lable,  for  example  to  tcontrol  SO2  stack  emissions, 
!  there  is  generally  an  expectation  that  resebrch  and  developinent  will  be  able  to 
I  provide  it.    But 'one  must  be  blind  to  the  actual^State^of  >he  environment,  ^and  to 
'  the  actionsof  modern  societies,  to  fail  to  see  that  technology  is  not  being  utilized 
to  the  extent  of  \h  capability  toprotect  and  improve  the  environment.  Moreover, 
it  becomes  ihcreasingly.  clear  that  the  m't)st, fundamental  questions  regarding  the 
'  environfnental  policies  of  modern  society  have  no  Iec.hnical  answers.   In  the  broad 
.  sense,  these  questions  arephilosophical.   They  involve  attitudes,  choices,  aihdvalues 
and  are  difficult  to  define"  with  precision  or  to  quantify  in  a  meaningful. 


manner. 


r 


1  o 


Introducfion  and  Background 


Failure  to  understand  the  secondary  chcracter  of  most  technological  solutions 
J  to  environmental  problenis  has  led  to  widespread  frustration  and  disillusion  among 
contending  political  forces.  Whenpolicies  are  directed  toward  symptoms  rathe,  than 
toward  causes,  the  results  are  likely  tobe  disappointing .  But  th6  remedies  that  could 
remove  the  real  causesof  environmental  disruption  are  often  beyond  the  prevailing 
limits  of  technical  and  sociaP  feasibility.  Many  environmental  controversies, 
as  presently  structured,  are  irreconcilable  because  the  basic  assumptions  of  the 
participants  are  logically  incom'f2>atible.  in  extreme  cases,  the  political  issues  are 
not  even  joined  because  their  contending  proponents  are  not  really  talking.,  the 
\  same  language — to  the. extent  thot  languages  are  expressive  of  attitudes,  beliefs, 

and  vaTues. 

Comprehension  of  differing  viewpoints  would  not  necessarily  lead  to  agree- 
ment; but,  if  the  bases  of  differences  were  understood,  these  differences  might  be 
dealt  with  in  a  more  rational  manner  than  can  be  reasonably  expected  amidst" 
v  conceptual  confusion.  More  serious,  to  some  observers,  is  the  challenge  of  the 
sciences- (and  especially  of  ecology)  to  political  doctrine  and  practice.  Can 
popular  sovereignty  be  "right"  if,  and  when,  its  premises  and  gonclusions  are 
demonst-rcrbly  "wrong"?  Is  faith  in  human  adaptability  and  ingenuity  sufficient 
protection  against  a  highly  probable  environmental  disaster?  In  the  concepts  and 
behavior  patterns  of  man  are  the  roots  of  the  present  and  worsening  predicament  of 
mankind.  The  study  of  policy  begins,  therefore,  not  onJy  with  man's  objective 
condition,  but  equally  with  what  he  believes  as  expressed  in  his  behavior. 

A  major  theine  in  the  literature  of  environmental  policy  is  the  transition  from 
open-system  to  closed-system  assumptions  about  the  Earth.  The  phrase  "predica- 
ment of  mankind"  summarizes  a  complex  body  of  ecological  thought  embracing 
population  quantity  and  quality,  condition  of  the  biosphere,  availability  of  natural 
resources,  and  the  interactions  between  technical  and  natural  systems.  Humanity 
has  built  itself  into  a  labyrinth  of  incompatibi I ities,- shortages,  hazards/an4,  lim^i- 
tai'ions  from  which  no  early  or  easy  escape  seems  possible.  To  overcome  this 
predicament  nothing  less  tb^n  the  formulation  6£  a  new  approach  to  goals  and 
patterns  of  human  existence  will  be  necessary. 


ERiC 


14 


BASIC  CONCEPTS:   CULTURAL  AND  SCIENTIFIC 
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The  way  people  see  and  understand  their  environments  influences  their  actions 
in  relation  to  theic  environmental  circumstances.  Intentionally  or  inadvertently, 
conceptsof  man-environment  relationships  are  expressed  in  environmental  policies. 
But  of  course  it  is  th^e  behavior,  and  not  the  concepts,  that  directly  impinges  upon 
the  environment.  Concepts  are  nevertheless  basic  to  policy.  People  cannot 
purposefully  reconcile  their  technical  systems  with  natural  systems  unless  they 
understand  the  need  to  do  so.  Their 'interp^-etation  and  evaluation  of  environ- 
mental relationships  can  affect  their  intentions  and.  their  actions.  To  the  extent 
that  their  acts  are  guidec(  by  valid  understanding  of  nature  and  technology  (e.g., 
are  "-scientific")  people  are  more  likely  ,to  foresee  the  consequences  of  their 
actions  and  to  achieve  intended  re^sults. 

Scientific  concepts  and  science-based  attitudes  are,  of  course,  aspects  of^. 
human  culture.  And  the  boundary  between  science  and  prescientific  or  tradi- 
tional beliefs  and  values  is  not  always  clear.  Folklore,  myth,  and  theology  have 
sometimes  interpreted  nature  in  ways  that  science  has  subsequently  verified.  And 
science  is  a  hUman -creation  that  has  always  been  influenced  by  human  purposes, 
values,  and  biases.  The  ideational  base  of  environmental  policy,  law,  and  admin- 
istration is  thus  a  mixture  of  science  and  nonscientific  elements.  Recognition  of 
these  elements,  and  the  way  they  have  been  combined  in  environmental  attitudes 
and  behaviors,  is  necessary  to  a  full  understanding  of  public  action  in  relation  to 
the  environment.  For  these  reasons,  the  twelve  main  topics  of  the  Guide  are 
preceded  by  this  section  consisting  of  background  material  relating  to  the  historical 
^development  of  attitudes  toward  nature  and  the  human  environment. 

'  I  ' 

Readings  listed  in  this  iniroduci-ory  section  are  largely  expositor/  and  analytic. 
They  d^^scribe  and  explain  man's  environmental  attitudes,  but  are  not  intended  to 
exemplify  them,  although  some  do.  The  reader  should  know  fhat  the  bibliographical 
items  are  not  intended  to  include  illustrative  statements  of  environmental  attitudes 
and  values.  Such  statements  would  reqi^re  a  different,  longer  and,  perhaps,  more 
interesting  "list  of  published  works.  This  distinction  should  explain  why  certain 
eloquent  statements  of  man's  relationship  to  nature  are  not  included;  as  for  example. 
Liberty  Hyde  Bailey's  The  Holy  Earth  or  Aldo  Leopold's  Sand  County  Almanac, 
There  is  no  discernible  end  to  the  number  of  books,  poems,  and  dramas  expressing 
environmental  attitudes  and  beliefs.  Henrik  Ibsen's  play.  An  Enemy  of  the  People, 
illustrates  almost  every  attitude  toward  man's  environment  that  appears  in  con- 
temporary  conflicts  over  pollution  control.  And,  if  all  writings  that  have  signifi- 
dantly  influenced  environmental  attitudes  were  listed,  the  oldest  entries  iwould 
precede  The  Bible. 
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I.       Environmental    Semantics:     Clarifying  the  175,176,192,193, 
.     Terminology  /  ,  224,  283 

A.  "Environmental"-- -explicit  end  implicit  ^ 
meanings 

1  .  Ambiance — emphasis  on  surroundings  v 

2.  Interactions— interrelations  within  a  ; 
defined  field 

3.  Physical  aspects  •  '  278 

4.  Social-cultural  aspects       '  198,  232,  279, 

5.  Systems  interpretation  (cf.  Topic  02) 

a.  Selective  aspects 

b.  Total  sy^tem^ 

B.  "Environmental ism"— approach  or  bias  41,  109,  127 

1.  Biology  and  medicine  ^  240,  245 

2.  Behavioral  psychology  231 

a.  Gestalt  psychology  '        228,  233 

b.  Behaviorism 

c.  Ecological  psychology  .  276 

3.  Environmentalism  in  geography  109,  144 

C.  Ecology— the  science  of  how  living  sys-  27,  31,  6Jt  86, 19yJ 

tems  interrelate  ^n^'on^S^v^' 

1.  Historical  origins  'and  growth  (cf.  .  30,  90,  217,  III 

Toprc  01) 

2.  Taxonomic   and  sysfemic  concepts 

a.  Species  and  subspedes 

b.  Ecosystems  and  biomes 

3.  Special  aspects  of  ecology  277 

a.  Habitat  ecology^ 

b.  Autecology  (fo(g^s  on  individual) 

c.  Synecology  (fc/cus  on  community)  21 6 

d.  Population  ecology 

e.  Energetics  of  living  systems 
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D.    Ecological  approaches  in  other  fields  of  26,  52,  56,  105, 

studyandaction,e.g.,  eco-politics,eco-  106,  107,  141 

'tactics,  eco-development  (cf.  Topic  01) 


1/ 


Intrdduction  and  Background 


Concepts  Basic  to  Understanding  the  Human  6,18,35,4^  65,66, 

Situation  rnthe  Physical  World:  Evolutionary,  182,188,194,226, 
Ecological,  end  Economic  235,258,268,301 


A/  Evolutionary  concepts"  ,  ^11,75,142,143, 

16^  169,  173,199 

1  .  Cosmic  inorganic  evolution 
2.  BiogenesTs  and  the  b  iosphere 
•  3  .  Processes  of  natural  selection  •  • 

4.  Adaptation,  progression,  regression  45,  185 

5.  Si'rvival  and  extinction  186 

B.  Ecological  concepts  169,192,194,221, 

224  ' 

1  .  Biomes  and  biomass 

2.  Boundaries  and  inierfaces  ' 
3o  Carrying  capacity 

4^.  Competitive  exclusion  46 

5.  Diversity  and  stability  55,  56 

6.  Dynamic  homeostasis 

7.  Food  chains  and  nutrient  cycjes 
8*  Limiting  factors 

9.  Niche  theory      ^  55 

10.  Succession  and  climax 

11.  Symbiosis/parasitism 

12.  Territoriality 

C.  Economic  formulations  of  man-environ-  24,  232,  237 
ment  relatronships  (cf.  Topic  09) 

1  .  Natural  .resources 

2.  Conservation  26,  29 

3.  Development 

4.  Public  goods 

5.  Externalized  costs 

D.  Confusing  usages  of  pgired  and  contrast-  \ 
Ing  terms  and  concepts:  ecological  and 
economic 

1  .  Pollution/purity 

2.  Waste/residual 

3.  Natural/artificial  . 

4.  Equilibrium/imbqiancc 

5.  Production/consumption 

■  lei 
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6.  Economic  growth/material  growth 

7.  Standard  of  living/quality  of  life* 

8.  Costs/benefits 

9.  Supply/derrvand 

10.  Progress/development 


Implications  of  Man's  Concepts  of  His  Rela- 
tionship to  Nature  and  His  Environment  (cf. 
Topic  04) 

A.    Psychological  factors  in  man's  environ- 
mental relationships:    his  capacity  for 

objectifying  reality  . 

1 .  Self-consciousness— distinguishing  the 

individual  from  his  environment 

2.  Imagination-^which  makes  possible 

a.  Views  of  how  things  might  be  dif-  * 
ferent  and  ^ 

b.  Explanations  of  why  .things  are  as 
they  are— the  roots  of  invention 
and  utopianism 

3.  Curiosify/rationality-t-pemnitting  an 
analysis  of  situations  and  evaluation 
of  experience 

4.  Historical  sense  {cultural  memory)—  . 
enabling  men  to  recognize  environ- 
mental change  and  to  project  past  and 
present  trends  into  the  future 

5.  Aggressiveness— causing  man  to  seek 
control  over  natural  forces  and  to  pro- 
ject his  frustrations  against  objects  in 
his  environment 

6.  Ethical-aesthetic  sensitivity— devel- 
oping a  sense  of  beauty,  order,  form, 
and, color,  and  a  respect  for  nature 
and  natural  forces 

B.  Contrasting  cultural  forces,  conditioning 
the  expression  of  psychological  impulses 
(relationships  between  innate  character- 
istics and  cultural  influences  are  as  yqt 
inadequately  understood)  , 

,     ■  \  1^  ■ 


1,  28,  50,  60,  61, 
104,148,150,153, 
1^3/177,  183,  203 

13,51,73,152,156, 
163,228,231,233, 
247,  276  , 
77,  78 
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174,  184,206,222, 
229,  291,312,313, 
317,  318 


48,  49,  290 


41,  9?  146,  148, 
1,4^,  239,  264 
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,  Self-consciousness  as  the  root  of  both 

a.  Self-centered  domination  of  nature 
by  man 

b.  Compassion  for  other  life  forms 

Imagination  as  JJ^  78,  79,  80,  81 

a.  Inspiring  greatpublicworks  someof 
which  have  harnessed  natural  forces 

b.  Inducing  theambition  that  has  reck- 
lessly sacrificed  natural* values  to 
anthropomorphic  goals 

cw*  Enabling  man  todescrfbe  ideal  en^ 

vironmentsand  to  restrain  or  reverse 

his  own  .action 
Cu r i  osi  ty/ ra ti  ona I  i  ty  aa  f i n d i ng  exp res- 
sion  in  . 

a.  Search  for  explanations  of  natural  / 
phenomena  and  environmental  in-  • 

fluences 

b.  Economic  and  ecological  interpre- 
^  tations  of  the  natural  world 

c.  Industrialization  and  development,  -180 
as  well  as  efforts  for  conse^-yation 

and  preservation  of  natural  vdl.ues 
Historical  sense  as  evidenced  in  con- 
trasting expressions 

Q.  Recordsof  environmental  events  and-  131,  160,  180 

changes 

b.  Political  movements  based  oh  belief  173  * 
in  a  manifest  destiny  (not  necessar- 
ily related^ to  scientific  knowledge 

or  concepts) 

c.  'Ecological  concepts  derived  from  9,  35,  55 
natural  history  or  eyolution  ^ 

Aggressiveness  as  a  major  factor  in 

a.  Man's  effort  to  overcome  the  haz- 
ards of  nature 

b.  UnperceptiVe  or  arrogant  abuse  cf 
nature 

c.  But  conversel)^  has  been  l-urricd  a- 
gainsf*  despoilers  in  environmerrtaf.  - 
protecfion  efforts 

Ethicc^l  and  aesthetic  factors  In  per-      '  162,J86 
sonality  *  •  C> 
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a.  As  especially  shaped  by  culture,but 
the  capacity  for  these  sensitivities 
is  apparently  innate 

b.  Ethical  values  as  ^not  necessarily 
expressed  in  ecological  terms 


„  1 58,  201,  308 


IV.     Cultural  Expressions  of  Man-Environment  Re- 
lationships— Historical  Evidence  (cf.  Topic 04) 


A.  Traditional  societies:  prehistoric,  primi- 
tive, and.  nomadic 

1  .  Resulfs  of  practice  not  always  deduc- 
ible  from  attitude--the  consequences 
of  inadvertence 

2.  Interaction  of  attitudes  and  practice 
among  cultures 

a.  Attitudes  toward nature  fer\^  to  in- 
fluence other  attitudes  and  are  ex- 
pressed in  behavior 

b.  Energy  ^demands  of  a  society  in- 
fluence its  receptivity  to  cultural 
attitudes  .  -  - 

B.  Influence  of  transcendental  religions  on 
man-nature  relationships 

1  .  Man-centered  myths  of  creati^h 
2'.  Hindu-Buddhist  naturalism 

3.  Judeo-Christian-lslamic  orientation 

4.  Variations  in  Christian  attitude 

5.  Influenceof  scientific  understanding 
Upon  religious  doctrine 

C.  Technological  societies:  effect  of  ratio- 
nalistic and  materialistic  philosophies  on 
man-nature  relationships  '  . 

1  .  Newtonian  mechanics:'  its  influences 
ort  engineers^echnocrats^and  statesmen 

2.  Thfe  "Age  of  Reason"  in  the  17th  and 
18th  Centuries 
a.  Mercantilism 


1 9.  45,  58,  89,  99, 
}h,]  32,}  49,}  60, 
170,195,201, 206, 
222,  248 
42,  49,  124 


■184 


156,157,  159,  311 


64,85,95,97,102, 

149,156,157,158, 

196 

3 

49,  102 
,  42,  1 58 
64,  95,  97 
68,  76,  205  • 


35,  44,  61,  1 64 
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T      '  ■ 

*  b.  Cameralism  ^ 
c.  Physiocracy 

3.  Pol ifical -economy.  "economism" — 
economic  view^ of  nature  and  natural 

'  resources,  C5;jpitalism/'^faffst'^  econom- 
'  ics,  Majthus,  Mill^  and  ^fhe  classical  • 

•  economists,  aad    Mar?<ist  environmen-  „ 
talism 

4.  Organismic  theories:  'Hbbbes,  Roberts, 
Gannon  ^ 

a.  Society  perceived  as  an  extension  » 
ofi  physiological  organisation  or  as 
analogous  to  biological  organiza^- 
tion  and  behavior 

b.  Influence  of  Claude  Bernard  and  en-  " 
*  < 

,       vironmental  aspects  pf  physiology* 

c.  Deterministic  theories   ^ased  on 
stimulus-response  behavior 

5.  ^Evolutionist  theories:  -Darwin,  Huxley, 
JHaeckel,  Spencer^  .Relationship  to  or-  ^ 
ganismic  concepts 

6.  Logi.cal  positivism  as  a  philosophy  of 
science — its  treatment  of  ethical,  aes- 
thetic, and  expressive  values  in  nature  ^  ' 

7.  Behavioral  ism:  Adeterffiiriftticarsemi- 
'  deterministic  concept  with^'mp I ications 

for  environmental  relationslpips 

Environmental  concepts  in  relation  to 
political  ideas  (in  addition  to  political- 
economic  concepts  under  preceding  item 

1  .  Centralization-decentralization 
"2.  Regional isrff-provincial ism 
3.  Environmental  strategies  *^n  relation  to 
war  and  political  domination 

a.  GeQpolitics 

b.  Sea/air-power/outer^  space  ; 

c.  Legitimacy  of  ecologicbl  warfare'^ 

(1)  Ecological  consequences of'nu- 
-clear  afomic  weaffons' 

(2)  Defoliants  and  other  biochemi- 
cal strategies  . 

0  0  \ 
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4.  Progress,  growth,  and  technoTdgical 
determinisr-  as  dominant  political- 
economic  'concepts  '  *  ^ 

a.  Implicit  commitment  to  change  un-  ^  23,  70,  166,  178,^ 
favorable^to  preservationist  efforts  242 

b.  Deterministic  bias  strengthens  be-        »  33 
lief  in  inevitable  disappearance  of    -  ' 

the  natural  environment 

c.  Moral  bias  has  favored  concepts  of  27 

progress  and  growth   ,j  '  . 

d.  Persisting  counter  cur/ent  of  atti- ^  .  208,214,253,254 
tude  toward  dominont  concepts 

Reirtterpretations  of  Man-Nature  Relationships  69,  91,  101/  105^ 

Which  Integrate  Traditional  and  Scietice-Ori-  155,214,227,238, 
ented  Concepts  269,  296 

A.  Ph'ilosopbical  and  expressive  interpreta-  76,106,  165,208, 
Hons:  rightsof  man  versus /^ghts of  nature  304 

1.  Stewardship  of  the^  Earth:  consetva-  40,  82,  212^215, 
tionist  ethics;  man  as  a  responsible  222,275,  292,305, 
manager  of  his  envijronrpent  ,            .  .  . 

2.  Albert  Schweitzer  and  ^.'reverence  foi  -               166,  181^  285 

'  life"  .  ' 

3.  Teilhard  deChardin  and  the  evolution   '  299 

of  complexity 

4.  Dynamic  homeostasis  as  a  naturalistic  ^ 

ethic  '        '      i  \ 

»  • 

B.  The  search  for  a  science  of  environmental  .  125,153 
,            relationships             ,                 '      •  • 

1  .  The  practical  need  for  a  scientific  re-  87 
placement  for  mythology  and  theology 
as   comprehensive  interpretations  of 

man-nature  relationships      '  \  '  n  'A 

2.  The  ^mergenpe  of  ecology  as  a  syn-  ^^5,^27,  117 

thesizing  science 

C.  Problems  of  developing  ecology  as  a  new  ^  ^  20,  38,  53^  59,  223 
.   philosophic  or  conceptual  basis  for  man- 

envirdnmert  felotionships 
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!•  How  to  relate  rnan  to  naturat  ecQr  ^  22^36,54,89,121, 

systems  ^        ^  '        .  21^ 

•   o.  The  exclusion  of  human  interactions      ^     -    '  '  .  ' 

wlth^4iature'by  earli^er  ecologists''  • 
b,  Recenf  emergence, of  hurrtan  ecology   ,        .       16,113,  198,204, 
"     as  a  bridge  between  biological  and      v  316 
/'  ^  sociaTsciences  , 

frC,  The  bepefPcial  infjuence'-pf  systems  .  94 

(    •  theory  on  .this  effort     '  .  ^  o    ^  ^ 

2AH0W  fo  create  a  populgr  image  or  .        '  \  ^ 

model  oiF  man's  ecological  relation- 
ships        •  •  '  ' 

a,  "Conservation"  as  a  model    •     '        .     '     111  ' 

b,  "Balance of  Nature"  concept    /  ^  32 

jc.  "Spaceship  Earth"  and  "fs[and  Earth/'  ^  83,  93,  118,  151, 

models        <^    .  "  202,  309 

d,  "Equilibriujn"  and  "Homeostatic"  '  ^ 
t    m^deJs      '    0  ' 

e.  Levels  of  organizations,  or  general        ^  84,  , 88,  98 
systems  models        •   '     c  ^  . 


J- 
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LEADING  QUESTIONS  V 


Environment  has  different-connotations  in  different  disciplines.  What  a*re 
some  of  these  special  ustfges?  For. example,  in  astronautics,  ecology,  or- 
ganization theory,  physiology,- public  health,^  and  urbar>  sociology?  What 
is  meaVit  by  "human  ecology?" 

Are  the  concepts  of  ecology  and  environment  more  difficult  to  define  than 
social  justice,  civil  rights,  full. employment,  or  national  sovereignty? 

.-^  -  , 

What  is  the  meaning  of  "environmentaJism,"andwhy  did  it  fall  into  disrepute 
in  social  and  geographica'  research?  Who  are  contemporary  "environment- 
alists," and  "is  this  epithet  meaningful? 

If  man  is  adaptable,  why  should  It  be  necessary  to  curb  pollution?  Wouldn't 
it  be  easier  and  more  economical  to  train  future  generations  to.  adapt  to 
pollution  rather  than  try  to  control  it? 

What  psychological  or  spcial  theories  have  been  most  clearly  identified  with 
environmental  concepts  and  in  what  respects  (e.g.,  Gestalt  psychology, 
Itewin's  field  theory,  natural  selection,  Marxism)? 

Explain  the  "Spaceship  Earth"  concept  and  compare  it  to  prior  concepts  of. 
man-environment  relationships,  'is  an  ecological  orientation  consistent  with 
the  values  and  institutions  of  industrial  society? 

Primitive  men  are  alleged  to  be  more  respectful  of  their  environments  than 
modern  men.  What  evidence  supports  this  bllegation  or  explains  the  differ- 
ences in  attitude?  .  ,    "  > 

Why  has  it  been  difficult'for  many  otherwise  well-informed  and -intelligent 
persons  to  understand  environmental  or  ecological  relationships? 

What  evidence  suggests  that  man's  attempts  to  dominate  his  environment  are 
the  result  of  (a)  inner  bio-psychological  drives/  or  (b)  cultural  conditioning 
(e.g.,  by  social  myths)?  -  .  ' 

What  factors  explain  the  methodand  timing  of  the  emergence  of  ecology  as  an 
academic  discipline.  Why  has  ecology  been  called  a  "subversive  science?" 


ENVIRONMENT  AS  A  POLICY  ISSUE 
ORIGINS  -  CHARACTERISTICS  -  IMPHlCATIONS 


•  During  the  decade  of  the.  nineteen  sixtiies,'  the  "quality  of  the  human  envi- 
ronment" grew  from  the  concern  of  a  few  scientists,  naturalists,  and  planners  to  o 
•movement  of  worldwide  proportions.  If  any  single  event  catalyzed  this  movement, 
it  was  thepublication  in  1962  of  Rachel  Carson's  Silent  Sprfng.  Theglobal  concern 
was  signalized  m  Resolution  2398  (2.3)  of  the  United  Nations  General  Assembly  on 
December  3,  1968,  calling  for  a  world  conference  on  the  human  environment. 

Origins  of  this  concern  predate  oil  of  theae  events,  going  bock  to  at  least 
1864  when  George  Perkins  Marsh,  United  States  Ambassador  to  Italy,  published 
Man  and  Nature;  or  Physical  Geography  as  Modified  by  Human  Action^  Concern 
for  the  quality  of  the  environment  was  latent  in  the  American  conservation  move- 
ment, which^began  as  an  effort  toward  more  prudent  and  efficient  use  of  natural  re- 
sources and  evolved  into  a  movement  toprotect  soils, for$sts,and  wildlife  throughout 
the  biosphere.  It  provided  a  means  for  thinking  about,  the  human  environment  in 
global  terms.  Ttie  Apo"o  Space  Flightphotographs  of  the  Earth  from  the  Moon  drama- 
tized the  ecological  unity  of  the  Planet  and  reinforced  the  idea  of  the  biosphere  as 
the  planetary  life-support  system.  •  ^ 

Public  awareness  of  environmental  deterioration  is  a  necessary  but  insuffi- 
cient basfs  for  remedial  public  action.  The  causes  of  environmental  deterioration 
are  inherent  in  the  attitudes,  behavior  patterns,  and  institutional  arrangements  of 
society.  In  order  to  improve  its  environmental  conditions  a  society  must  reform  it- 
self. Adding  to  the  difficulty  of  this  task  h  the  usual  circumstanceH-t^at  environ- 
mental quality  is  not  perceived  or  evaluated  in  the  someway  by  all  members  "of 
society.  And  the  development  of  sound  and  persuasive  public  policy  is  further 
handicapped  by  a  lack  of  knowledge  concerning  the  ultimate  effects  of  present 
trends. 


TOPIC  01  EMERGENCE  OF  "ENVIR0NMENT"'AS  A  PUBLIC  ISSUE  ■ 

Acritica!  ievelof  public  concern  was  necessary  before  the  hurpan  environment 
could  emerge  as  a  public  issue.  We  have  nQ precise  index  to  tejl  us  whenthis  criti- 
cal point  was  reached.  Evidence  of  its  approach  may  be  obtained,. however,, from 
.content  analysis  of  the  news  media,  of  political  rhetoric  and  legislative  proposals, 
*and  of  the  subject  matter  of  civic  and  professional  meetings.  In  the  United  States 
and  Western  Europe,  emergence  of  an  environmental  quality  movement  could  in- 
creasingly be  seen  during  the  nineteen  seventies.  Environmental  deterioration  was 
becoming  so  ap^)arent  that  only  the  least  sensitive  individuals  could  failto  observe 
it.  But  of  equal  importance  was  a  rising  standard  of  public  expectation  concerning 
the  quality  of  the  environment.  This  heightened  public  concern  arose  in  .rtoutof 
'  the  growing  knowledge  of  man-environment  interaction,  in  part  out  of  growing  afflu- 
ence, mobility  and  leisure,  and  in  part  out  of  conf^jence  in  the  ability  of  science  and 
technology  to  solve  human  problems.  ^ 

The  environmental  quality  movement  was  a  convergence  of  several  separate 
■efforts  in  resources  conservation,  public  health,  architecture,  town  and  country 
planning,  and  in  the  young  science  of  ecology.  From  these  and  other  sources  emerged 
a  composite  philosophy  of  public  responsibilityi'for  man-environment  relationships. 
The  b^sis  of  this  philosophy  has  been  the  finite  character  of  the  Earth,  the  vulner- 
ability of  its  ecosystems,  and  the  ultima^" necessity  for  balance  and  self-renewal 
among  its  components.  It  represents.a  closed-system  view  of  the  Earth  in  cohtrast 
to  widespread,  historical,  open-system  assumptions.  Closely  related  is>he  effort  tor  ^ 
population  planningand  birth  control.  Numbers  of 'people,  plus'their  demands  upon 
the  environment  implemented  by  fechnology,  are  obvious  factors  m  the  attrition  of 
"    environmental  quality.  Public  policies  for  the  mpst  part,  however,  have  not  clear  y 
joined  population  toenvironmental  policy."  Environmeritdl  policies  are  more  widely 
accepted  and  easier  to  cope'  with  tharTpopulation.  And  the  environmental  issue  has 
■  frequently  been  narrowly  interpreted  as  primarily  environmental  pollution. 

«  • 

The  emergence  of  "environment"  asa  public  issue  in  the  United  States  is  clearly 
visible  in  the  legislative  records  of  the  90th  and  91st  Congress.  During  the  years 
1968  and  1 969,  environmental  quality  toqk  sh'ape  as  a  comprehensive  and  coherent 
public  issue,  culminating  in  the  National  Environmental  Poliiy.Act  of  1969.  The 
broader  significance  of  "environment"  as  d  quality  of  life  issue,  difrering  from  the 
traditional  subject  matter  of  American  politics,  began  to  unfold  during  the  decade 
of  th'e  nineteen  seventies.  •        ^  '  . 
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TOnCAL  OUTLINE 


REFERENCE  KEY 


Cultural  Roots  of  Nature  Protection  and 
Environmental  Quality  (cf.  Basic  Concepts: 
Cultural  and  Scientific) 

A.  Reactions  against  formalism,  industri- 
alism, and  urbanization 

1  •  Rotrantic  movement  in  philosophy, 

literature,  painting 
2.  Agrarian  idealism 

B.  Recognition  «of  fruman  impact  on  the 
natural  world 

1  •  Human  impact  on  the  physical  worJd 

(e.g.,  George  Perkins  Marsh,  Man 

and  Nature,  1 864) 
2.  Efforts  to  protect  natural  beauty  and 

extraordinary  natural  phenomena  (e. 

g,,  Yellowstone  National  Park,1872) 

C.  Growing  awareness  of  environm^iptal 
conditioning  on  human  behavior 

1  •  Beginningsofpublic  health  movement 
2,  Beginningsof  urban  sociology  (e.g., 
human  ecology  as  environmental  so- 
ciology) 


241 


II.      Convergent  Issues  and  Efforts 
A,    The  conservation  movement 

1 .  European  antecedents  and  aspects 

a.  Forestr)' 

b.  Protection  of  sites  and  iandmarl<s 

c.  Protection  of  wildlife  for 

(1)  Hunting  in  game  parks 

(2)  Economic  benefits  fo  agricul- 
ture 

(3)  Species  preservation 


23,  151 

20,49,67,122,129, 
Addenda  B 
152 
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2.  Beginningsofvoiuntaryorganizatibns  284,  307 

a.  In  the  United  Kingdom  237 
'  (1 )  Commons,  Open  Space,  and 

Footpaths  Preservation  Society 
(1 865) 

(2)  Nati  onai  Trust  for  Places  of 
Historic  Interest  or  Natural 
Beauty  (1895) 

(3)  Society  for  the  Protection  of 
Birds  (1889) 

(4)  Fauna   Preservation  Society 
(1903) 

(5)  Society  for  the  Preservation 
of  Nature  Reserves  (1912) 

(         (6)  British    Ecological    Society  ( 
(1913) 

(7)  Council  for  Nature  (1958) 

b.  In  the  United  States  151^  326 

(1)  American  Forestry  Associa- 
tion (1875) 

(2)  Appalachian  Mountain  Club 
(1876) 

(3)  Sierra  Club  (1892) 

(4)  National  Audubon  Society 
(1905) 

(5)  Ecological  Society  of  America 
(1915) 

(6)  Izaak  Walton  League  (1922) 

(7)  Natural   Resources  Council 
(1946) 

3,  Conference  of  State  Governors  con-  .  151 
vened  by  Theodore  Roosevelt  In  1 908j. 

dramatized  the  arrival  of  conserva- 
tion as  a  public  issue 

4.  Divergence  among, American  conser-  151,  Addenda  B 
vationists 

a.  Conservation  Gs an  economic  doc- 
trine: "Conservation  MeansWise 
Use" 

(1)  Gifford  Pinchot  and  the  Forest 
Service 

(2)  Tfie  "Reclamation  and  Inland 
Waterways"  Movement 

5o  . 
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(3)  George  Norris  and  the  Tennes- 
see Valley  Authority 
b.  Conservation  as  nature  protection 
and  as  preservation 

(1)  Adirondak  Forest  Preserve  (1892) 

(2)  John  Muir  and  the  Hetch  Hetchy 
Valley 

(3)  The  National   Park  Movement 

(4)  The  Historic  Preservation  Move- 
ment 

(5)  Legislation  to  protect  wildlife 

5.  Governmental  response  to  the  conser-  Addenda  B 

vation  movement 

a.  Conservation   ds   a  "progressive" 
doctrine 

b.  Post  World  War  I   reaction  " 

c.  Conservatfdfr.  under  the  New  Deal 

d.  Post  World  War  ii  official  indif- 
ference 

e.  J. F.  Kennedy  and  the  End  of  the 
Historic  Conservation  Movement 

B     The  environmental  health  movement  (cf.  151,315,  323,328, 

Topic  04)  \  329,  330 

1.  Early  recognition  of  connections  be- 
tween environmental-  conditions  and 
public  health 

a.  Early  modern  commentators  on  re- 
'  lotion  of  urban  condition' <-o  health 

b.  Edwi rfChadwick,  John  Simon  (1842- 
1866)  and  the  public  health  move- 
ment in  the  United  Kingdom 

c.  Lemuel  Shattuck  and  Report  of  the  ) 

■  Massachusetts  Sanitary  Commission  ^ 
of  1850- 

d.  Beginnings' of  occupational  health 
2.  Impact  of  pathology  and  medicine  on 

public  health  practice  , 

a.  WoH<  of  Louis  Pasteur  and  Robert 
Koch  in  microbiology  arid  immu- 
nology (1 870' s  and  1880's) 

b.  Shift  in  emphasis  from  sanitation 
to  quarantine  and  immunity 

5/ 
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c,  ''Jeglectof  psychological  and  aes- 
thetic aspects  of  environmental 
welfare 

3.  Rediscovery  of  the  environment  (I960) 

a.  American  Medical  Association 
Environmental  Health  Congresse$ 
(i  964-1 969)  * 

b.  Nationpl  Sa)^itation  Foundation 
(1944)  J 

C,    Urb/an  and  regional  planning  movement 
Topic  04) 
.  Beginnings  of  modern  city  planning 
a.  The  baroque  city:   Versailles  to 

Petersburg  to  Paris  rebuilt 
b»  Early-planned  cities  in  America 

2,  Short-livfcju efforts  loplan  and  beau- 
tify' American  dties  '  r. 
a.  Impact  of  the  Columbian  Exposition 

of  1893 

b*  Urban^4=ewtl\  ouiTuns  planning 

3.  Town  acfa  counti^  planning  in  the 
United  l^ingdom  and^he  United  States 

a.  British  Town  and  Country  Planning 
Act  of  1 947 

b.  Environmental  planning  generally  - 
frustrated  in  the  United  States 


#1 


D,    Emergence  of  ecology  as   a  popular 
movement 

1 .  Beginnings  of  a  science  of  ecology 

a.  Relationship  to  theories  of  evolu- 
tion and  succession 

b.  Ernst  Haeckel  (1869) 

c.  British  Ecological  Society  (1913)^ 

d.  Ecological   Society  of  America 
(1915)  ^ 

2  ,  Ecosystems  concept  and  the  biosphere 

a.  A, G.  Tansley  ("ecosystem,''  1935) 

b.  V,L  Vernadskyjhe  Biosphere  Q  926) 

c.  Linkage  of  ecosystems  theory  to 
general  systems  theory  " 
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3.  Reorientationof  conservation  organ!-  . 
zation's  toward  broader  public  policy 
emphasis 

« 

E.    Linkage  of  movements  for  population  con- 
trol and  environmental  quality 

1.  Paul  Ehrlich  and  the  establishmentof  ^ 
"Zero  Population  Growth"  ( 

2.  First  National  Congress  on  Optimum 
Population  and  Environment  (June  7- 
11,  1970) 

Synthesis  and  Growth  of  an  Environmental  11/  317 

Quality  Movement  (1960-1970) 

A.  Changing  character  of  protest  against  1,  2 
environmental  degradation 

1.  Rachel  Carson,  Silent,  Spring  (1962)  155 

2.  Stewart  L.  Udall,  TlieQuiet  Crisis  283 
(1963) 

3n.  Harry  M.  Caudiil,  My  Land  is  Dying  157 
(1971) 

B.  Triggering  events  16,  160,  163,  165 

1.  Lethal  air  pollution:  London  (1951); 
Donora  (1948);  Meuse  Valley  (1930) 

2.  Oilspills:  The  Torrey  Canyon  \^1 968); 

r  Santa  Bottara  (1969)  i  , 

3.  Fish  kills;  Rhine  (1969);  Mississippi 
(1964)  , 

4.  Poisoned  ecosystems:  Cranberry  scare 

(1959);  Minamata  disease  (1950—    )  ' 

5.  Report  on  the  President's  Science 
Advisory  Committee  on  The  Use  of 
Pesticides  (May  1963),  and  Congres- 
sional Hearings 

6.  Impact  of  Apollo  IX  (1968) 

C.  Initial  political  response:  rise  and  decline  151 

of  the  Johnson  Programs  (1964-1968) 
1 .  1964  PresidentialCampaign:  Lyndon  B. 

Johnson  and  the  "  New  Conservation" 
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2.  The  White  Hpuse  Conference  on  Natural 
Beauty  (1965)      \  . 

3dL.  Federal  inquiries  and  reports  (e.g..  Re- 
storing the  Quality  of  Our  Environment, 
November  1965) 

4.  Assessment  of  the  Johnson  initiative— 
naivety,misconccption,or  preoccupation 

D.    The  initiative  pasijes  to  the  Congress,  1 968- 
1970  (cf.  Topic  11) 

1.  Ecological  Research  and  Surveys  Bill 
(Nelson,  1965) 

2.  Clean  Air  Act  of  1955  (PL  84-159),  as  ' 
amended  in  1967  (PL  9-148),  in  1969 
(PL  91 -137),  and  in  1970  (PL  91-604) 

3.  Solid  Waste  Disposol  Actof  1965  (PL 
89-272) 

4.  National  Environme^1tal  Policy  Act 
[NEPA]  of  1969  (PL  ^-190) 

5.  Federal  Water  Pollution  Control  Actof 
1 970  (PL  91  -224),  as  amended  in  1 972 
(PL  92-500)  \ 

6.  Noise  Pollution  and  Abatement  Actof 
1 970  (Title  IV  of  Clean  Air  Act  Amend- 
ments of  1 970) 

7.  Resource  Recovery  Act  of  1970  (PL  • 
91-512) 


10,  65,  80,  162 


38 


E.  Executive  action  to  recover  initiative  (cf. 
Topi c  11) 

1  .  Implementing  NEPA — the  CE9  and 
Section  102  (C)  Procedures 

2.  Environmental  Protection  Agency  [EPA], 
(Reorganization  Plan  No^  3  of  1970) 

3.  National  Oceanic  and  Atmospheric 
Administration  [NOAA],  (Reorganiza- 
tion Plan  No.  4  of  1970) 

F.  The  popular  environmental  movement 

1  .  The  conservation-environment  "estab- 
lishment" 


38 


4,5^29,36,43,69, 
Sr^  321 
3,  26 
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2.  Rise  of  "radical"  ecology  -33 

a.  Schisms  in  the  environmental  or- 
ganizations (e.g*.  The  Sierra  Club) 

b.  RelotionsHipsto  other  "causes"  and 

protests  ^ 

c.  New  militant  environmental  orga- 
nizations 

3.  Influence  of  the 'public-interest  law 
movement  (cf.  Topic  10) 

4.  The  role  of  scientists  6,  19,  75,  79,  89 

5.  Earth  Day.  (1970  and  thereafter)  91,  107 

6.  Skeptics  and  opponents  "environmental  9,2^  30,39,41  58, 
backlash"  76,  224,  308,309 

a.  Opposition  from  the  "right'*  112,311,  313 

b.  Hostility  from  the  "left"  81,  102,  236  ° 

c.  Journalistic  skeptics 


Maturation  and  Integration  of  the  Environ- 
mental Quality  AAovement  in  Pyblic  Pblicy  and 
Law,  1971-1973  (cf.  Topics  10,  11,  and  12) 

A.  Shift  in  emphasis  from  policy  formalation 
to  implementation 

1.  Development  of  Environmental  Impact 
Statement  Procedures  in  United  States* 
federal  and  state  governments,  and  its 
investigation  in  other  countries 

2.  Testing  of  enforcement  procedures  in 
air  and  water  pollution  control  cases 

B.  Beginnings  of  integration  of  environmental 
policy  with  policies  for  population,  land- 
use,  materials,  and  energy. 

1 ,  Conceptual  integration  in  efforts  to 
describe  or  prescribe  for  the  "predi- 
cament of  mankind" 

a.  "A  Blueprint  for  Survival,"  The 
Ecologist,  2  (January  1972) 

b.  Antecedents  to  The  Limi  ts  to  Growth 
(1  972) 
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2m  Structural  integration  for  public  policy 
and  administration 

a.  Reorganization  of  executive  depart- 
ments in  the  United^tdtes  anclbther 
countries 

b.  Integrated  approaches  in  the  policy 
recommendations  of  the 

(1)  National  Commission  on  Popula- 
tion and  America's  Future  (1970) 

(2)  National  Commission  on  Materi- 
'     ^      als  Policy  (1970) 

Universalization  of  environment  as  a  public  ' 
issue  (cf.  Topic  12) 
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LEADING  QUESTIONS 

What  are  the  major  differences  between  the  attitudes  and  values  of  traditional 
conservationistsand  modern-day  environmentalists?  How  can  we  account  for 
these  differences? 

Theodore  Roosevelt  managed  to  save  many  natural  areas  through  his  bold  use 
of  Presidential  powers.  How  do  methods  racticed  by  Roosevelt  differ  from 
methods  used  to  implement  environmental  policy  today? 

How  doattitudes  toward  the  environmental  movement  in  underdeveloped  coun- 
tries differ  from  those  in  the  techno-economically  advanced  countries?  To 
what  can  this  be  attributed?  Are  these  differences  changeable? 

What  is  the  relationship  between  President  Lyndon  B.  Johnson's  "Natural 
Beauty"  program  and  present-day  environmental  programs?  Did  the  Johnson 
program  fail ? 

What  have  been  the  successes  and  failures  of  the  National  Environmental 
Policy  Act  of  1969  {PL  91-190)?  Is  there  any  indication  the  law  may  be  too 
successful?  Whataresome  of  the  proposals  to  modify  the  Act  and  the  reasons 
behind  these  proposals? 

What  have  been  the  arguments  of  the  political  "right"  and  the  "left"  against 
the  environmental  quality  movement?  Are  these  rational  objections? 

The  June  1972  United  Nations'Conference  on  the  Human  Environment  was 
probably  the  most  important  meeting  in  modern  times  on  the  environmental 
problem.  What  issues  and  arguments  dominated  that  Conference?  What  was 
the  result? 

Growth  has  been  identified  as  a  major  factor  in  the  environmental  problem. 
What  are  some  of  the  opinions  expressed  on  "growth"  by  various  groups  such 
as  agriculture,  business,  labor, 'Science,  and  religion? 

Is  the  environmental  quality  m6vement  no  more  than  a  temporary  upper-middle 
class  American  enthusiasm?  Will  people  suppprt  the  costs  of  environmental 
quality? 

What  evidence  have  we  concerning  attitudes  of  people  in  the  United  States 
and  in  other  countries  toward  environmental  issues?  is  there  evidence  suf- 
ficient to  rank  countries  by  priority  accorded  "environmental"  quality? 
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In  principle,  the  cause  of  the  environmental  problems  of  our  times  is  a  mis- 
matching of  technical  and  natural  systems..  The  greatest  impact  of  human  society 
upon  its  environment  occurs  through  the  improvident  exactions  of  man  s  technical 
systems  in  agriculture,  fisheries,  forestry,  mining,  transportation,  and  urbanization 
from  the  natural  systems  of  land,  sea,  air  and  living  organisms  that  comprise  the  bio- 
sphere. The  intensity,  extent,' continuity,  and  destructiveness  of  these  exactions 
from  "nature  have  resulted  in  resource  depletion  and  environmental  pollution.  En- 
vironmental degradation  and  the  impoverishment  of  the  natural  life-support  system 
may  therefore  be  seen  as  consequences  of  failure  to  bring  the  management  of  man  s 
technical  systems  into  harmonious  and  sustainable  relationships  with  the  ecosystems 
of  the  natural  world.  Rapid  and  excessive  population  growth  increases  the  pressures 
on  natural  systems,  worsening  the  effects  of  misapplied  technologies . 

A  concomitant  to  the  realization  that  the  impact  of  human  society  upon  the 
•  environment  occurs  primarily  through  misapplied  technology  is  recognition  that,  as 
technological  society  grows  in  size  and  complexity,  its  effects  become  increasingly 
those  of  interactions  among  comprehensive  systems.  Thus  individuals  and  local  com- 
munities in  modern  industrial  states  are  severely  limited  in  what  they  can  do  unaided 
to  protect  environmental  quality.  Even  the  greatest  nations  cannot  unilaterally 
protect  themselves  from  i  mpacts  of  technology  that  transcend  political  boundaries  and 
may  even  affect  the  planetary  biosphere.  This  impMesanapproach  to  environmental 
problems  as  systems  phenomena,  and  the  development  of  policies  and  implementing 
institutions  capable  of  dealing  with  environmental  problems  in  systems  contexts  and 
not  merely  as  isolated  events. 

The  systems  approach  to  environmental  policies  is  based  upon  propositions 
exemplified  by  the  body  of  concept  and  analysis  called  "general  systems  theory. 
Environmental  policies  have  also  been  influenced,  often  directly,  by  ecosystem 
analysis,  bycybemetics  or  the  theory  of  control  through  feedbacl<,and  byecologica 
psychology.    Until  very  recently,  the  effect  of  systems  theory  upon  environmental 
policy  was  evident  laigelyat  the  conceptual  or  theoF^o  I  level.   Its  influence  was 
largely  felt  among  scientists  and  engineers .  Popular  w^of  thinkingand  prevailing 
institutional  arrangements  were  poorly  adapted  to  systems  applications.  But  practical 
applications  of  the  systems  approach  are  increasing,  partly  due  to  more  adequate 
general  understanding  of  linkages  and  other  interrektionships  among  environmental 
events,  and  partly  because  of  the  untoward  consequences  of  narrow,  linear  attacks 
upon  environmental  problems  (as  in  "pest"  control  through  cheap,  pe»niistent  pesti- 
cides) that  have  often  created  new  environmental  problems  without  adequately 
resolving  old  ones. 
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LEADING  QUESTlOi^S 


1. 

2, 
•3. 


6. 

7. 

-  8. 
9. 


Distinguish  the  special  meaning  of  "system"  in  eachr  of  the  following  usages:  V 
general  systems,  systems^analysis,) systems  management,  fecosystems,  op'^n  an.d 
closed  systems,  sfelf-organizing  systems,  systematic  and  systemic  effects. 


'  '  .  ^  •  It 

State  the  similaritie's^Uand  differences  between  a»"systems"  and  a  "cybernetic" 
approach  to  environmental,  phenomena .  .        *  ^ 

What  pre  the  demonstrated  strengths  of  the  systems  approach  to  environmental 
'affairs?  ^/hat  are  its  limitations  and  liabilities? 

4.  "  What  linkage  is  there  between  the  concepts  of  systems  and  of  optimalityr 

*H«w  does  the  systems  approach  protect  against  suboptimizafcion? 

5.  How  are  model irrg and simula'tion  asso.ciated  with th6 systems  approach?  What  ^ 
are  the  "mechanics "-of  their  asso'ciatioD? 


Hcjw  Jnas  games  theory/atid  prqctice  become  related" to  modeling,  simulation,  ■ 
and  the  syst'ems  approach?  v  What  are  5ome  of  th'e  betfe^r  develpfped  environ- 
mental games?  How  are  they  constructed  and  tested  ?>- 

What  criticisms  have  been  leveled'at  enviroram^ntdl  modeling  gpd  simulation?; 
Cite  dr>ticisms  of  speoific/nodtels:  for  example,  Lijnits  to  Growth  and  World 
Dynamics .  .        '  ^ 

o  " 


Cite  somp  specific  applications  of  the  systems  approach  to  environmental  prob- 
lems (e.g.,  ecological,  methods  of  "pest'"  contrdi).  *  ^ ^ 

Howmight  the  systems  approach  be  built  into  public'deliberation.and  decision- 
making on  environment-related  issues?  What  efforts  have  been  m^de  toachieve 
a  appropriate  levels  of  participation.  .  , 

10.  •  What  evidence 'is  there  of  governmental  interest  in  the  systems  approach  to 
^  environmental  policy?   In  th^  United  States?   In  other  countries?   In  inter- ' 


national  organizations? 


/ 
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',       TOPIC  03  '  ENVIROI<iMENTAL  ASPEaS  OF  RESOURCE'S  POLICIES 

I 

Men  compete  with  men  and  other  organisms  for  space  and  for-the  I  ife-supporting 
substances  of  the  Earth.  These  substances  are  commonly  termed  "natural  resources." 
Whether  they  are  actually  perceived  to  be  resources  at  any  particular  place  or  time 
depends  upon  the  state  of  knowledge  and  technology.    Uranium,  for  example,  was 
not  a  resource  tp  the  Romans.    It  is  therefore  difficult  to  define"^  exactly  what  is  " 
meant  by  the  term  "natural  resources."  This  topic  will  primarily  focus  on  "materi- 
als"— the  physical  substances  from  which  the  artifacts  and  structures  of  humansociety  , 
are  madfe.    These  are  primarily  minerals,  metals,  clays  and  aggregafes,  wood  and 
vegetable  fibers,  and  fossil  fuels.   Living  resources  in  wildlife,  fisheries,  and  agri- 
cultural products  are  also  considered  under  Topics  04,08,and  12andwill  be  treated 
underthisTopic  only  in  connection  with  broader  resources  pel  icy  jssues.  Similarly,- 
air,  wgter,  and  soil  are  given  special  aUention-in  Topics  06,  07,  an.d  08  and  are 
considered  under  Topic  12  in  their  international  context. 

The  resources  concept  is  essentially  econohiic.  Unlike  the  ecological  approach 
i^o  the  natural  world,  the  economic  reso.urc^  concept  tends  to  be  reductionist  and 
disintegrative.  Ecology  offers  a  systemic  view  of  nature  and  is  interrelating  and 
integrative  in  character.  But  resources,  like  merchandise  in  a  supermarket,  are  ab- 
stracted from  the  environment  and  are  grouped  into  classes  of  goods,  identified  by 
their  practical  utility  to  human  society. 

In  economic  practice,  howe\fer,  these  resources,  particularly  ^hose  more  ex-* 
actly  identified  as  "materials"  may  be  treated  in  an  integrative  manner  •  Substances 
taken  from  nature 'are  combined  and  structured  into  forms  useful  toman.  The  mecha- 
nism of  this  transformation  is  technology T  But  unless  the  materials  rerna in  indefinitely 
usaWe  ds  artifacts  (e.g.,  clothing,  buildings,  machines^  etc.)  they  will  either  be 
returrted  tothe  natural  environment  or  will  remain  as  useless  or  even  harmful  resid- 
uals (wastes),  depleting  available  reserves  of  materials  and  polluting  the  environment. 
An  environmentally  sound  policy  for  the  use  of  materials  therefore  requires  total 
materials  management  with  maximum  feasible  recycling.   \  ^ 

The  principal  ob|ects  of  resources  policy  have  been:  J^)  discovery  and  ac- 
quisition, (2)  development  and  exploitation,  (3)  conservation  and  recovery,  and 
(4)  replacement  or  substitution.  During  the  earlier  year?  of  modfern  industrialism, 
competition  for  control  Over  reserves  was  the  ma  jor  public  issue  relating  to  resources. 
By  the  20th  Century,  however,  the  prospect  pf  resource  depletion  gave  rise  to  the 
conservation  movement  for  a  more  responsible  use  of  resources.  By  mid-century  the  ^ 
focus  of  conservation  efforts 'began  to  shift  rapidly  toward  the  intact  ^of  resource 
management  upon  the  natural  environment.  In  the  latter  third  of  the  century,  the 
necessity  for  public  planning  and  regulation  of  resources  utilization  has  become 
^widely  accepted .  »  - 
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TOPICAL  OUTLINE  .       .  REFERENCE  KEY 


Natural  Resources  Concepts  1  /  6, 40,  50,  56,  79, 

88,102,105,107, 
-  137,  151 

A.  Economic  and  utilitarian  criteria  '115 
1  .  Relative  nature  of  what  is  regarded  as 

a  "resource"  ,  *^ 
2.  Resource  implTes  measurable  value — a 
commodity 

■" 

B.  Distirictions  among  types  or  status  of  re-  74,  123,  124 
sources 

"  1  .  Renewable  and  nonrenewable  90 
V    2.  Available  supplies  and  reserves  . 
^    3.  Virgin 'and  recycled  materials 

4.  Human  and  amenity  resources:  are 
'    they  valid  concepts? 


Policies  to  Cope  with  the  Environmental  Im-  Z  12,  14,  18,  36, 

pact  of  the  Extraction  and  Development  of  43,53,59,70,104, 
Resources:    Side  Effects  and  Residuals  ^  153,160,177,183, 

188,196,226,233 

A.    ExtiV3ctFve  inclustries  72 

1 .  General  environmental  problems  ere-  113,  142,  231 
ated  in  th^  course  of 

a;  Exploration  and  prospecting 
'b.  Extracting  the  material  ^ 

c.  Disposal  of  residuals  98 

d.  Processing  the  raw  material,  e.g., 
smelting  and  refining  (cf.  Topic  06) 

e.  Transportation  y 

f.  Depletion  of  reserves       ^  90 

2.  Mines,  quarries,  aggregate  deposits 
a.  Subterranean  mining  (coal, metals, 
• '  diamonds,  etc.) 

;  (1 )  Particulates,  e.g.  dust 

(2)  Toxic  gases,  fire,  and  explosion 

(3)  Radioactivity  (uranium) 

(4)  Acid  drainage 
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(5)  Disposal  of  tailings 

(6)  Subsidence  of  surface' 

b.  Submarine  mining  '  4,13,22,58,61,64 

(1)  TurbFdiry  and  sedimentation 

(2)  Direct  destruction  of  marine  Jife 

c.  Surface  mining  ,  ^     ,  .  -  ' 

(1)  Disposal  of  overburden 

(2)  Containment  of  environmental 
damage  from  dust,  noise,  acid, 
radioactivity  '     .  - 

J     (3)  Treatment  of.abandoned  pits 

(4)  Restoration  of  soil  and  landscape  m  \ 

(5)  ReguJationasprohitition^innon- 
'  renewable  areas 

3.  Drillijig  for  oil  and  gas  .  7^  84,  138 

a.  On-site  blowouts  and  .spills  . 

b.  Transport—tankers   and  pipelines 
^         (leakage,  spifis,,  -fsres), 

c.  Off-shore  platforms  on  continental 
shelf 

4.  Pumping  of  groundwater  and  aquifers  120 
cf. -Lowering  of  water  table  ; 

,      b.  Saline  intrusion 

c,  Subsidenqe  of  surface 

Forest  industries  1 7  73  99  ]  33  1  ^9 

1.  Vi  sual  blight  left  by  fumbering  oper- 
ations 

2.  Soil  erosion  or  laterization  resulting  204 
from  clear-cutting 

3o  Altered^cology  of  area  (cf.  Topic  08) 
a.  Through  natural  succession 
b*  Through  management 

(1)  Selective  cutting* 

(2)  Chemictjl  control  of  "pests" 

(3)  Road  building 

(4)  Fixe  ecology  . 

(5)  Recreation 

4,  Loss  of  forest  resources  because  of  de- 
forestation for  other  purposes 

a.  Agricultural  cultivation 

b.  Pasturage 
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c.  Flooding  for  reservoirs 

5.  Effects  of  reforestation 

6.  Processing  technologies  (cf.  Topics  06 
aod  Q7) 

a?Treatment  of  slash,  bark,  and  saw- 
dust—need  for  full  utilization  of 
materials 

^b.  Cellulose  reduction— suipKitei-ech- 

nologies — paper  making  / 

c.  Preservative  technologies — chemi-  c 
cal  treatment 

« 

C.    Wildlife  resources  (cf.  Topics  08  and  12) 
I  .  Environ/nentai  impact  of  measures  re- 
lating to  hunting  and  sport  fishing 

a.  Effect  of  predator  reduction 

b.  Introduction  of  exotic  species 
Envircnrr^ental  effect  of  refuges  and 

other  protected  areas 

d.  Impact  of  recreationists  on  the  na- 
tural environment  >i>:  oo  i/Iq  i^^S 

2.  Environmental  impact  of  marine  re-  ,o^;ioq  7oQ  9m 

sources  development  and  commercial  1 95, 1 Vb,  IVV, ^Ul, 

fisheries  (cf.  Topic  12)  \  2\Q,  227 

a.  Resource  depletion  through  exploi--. 

tation— -a  major  problem  o  '  , 

(1 )  Fur  seals 

(2)  Whales  and  other  marine  mammals 
^     (3)  Shellfish 

(4)  Commercial  fisheries  117,  121,  122 

b'.  Destruction  of  breeding  ar^s,  eog^ 
estuaries,  tidal  marshes,  eVc.  (cf. 
Topic  08) 

(1 )  Counterproductive  land  fills, 
marinas,  and  shoreline  devel- 
opment 

(2)  Dredging  for  sand  and  gravel 

(3)  Contamination  of  coastal  wa-  197 
ters,  lakes,  and  rivers  (cf.  Topic  - 

c.  Uncertain  effects  of  undersurface  22,  38,  86 

and  deep  water  technologies  on  ma- 
rine resources  and  the  environment 
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III*     Environmental  Aspects  of  Resource  Reconnai- 
sance.  Surveillance,  and  Inventories  (cf.  Topic  12) 

A»  Environmental  ly  damaging  exploratory  tech^ 
noluyies  (e«g.,  uses  of  explosives^  seismolog- 
ical  techniques,  pla<j^r  mining,  etc.) 

B.    Remote  sensing  for  resource  discovery  and  ' 
.  monitbring  of  environmental  change  in  for- 
ests, grasslands^  deserts,  bodies  of  water,  and 
the  atmosphere 

1  •  Photogrammetric  techniques,  telecom- 
munications 

2.  Weather  satellites,  e.g,  TIROS 

3.  Earth  resources  satellites,  e.g.,  ERTS 

4.  Electronic  sensing,  e*g,  NAVASPAR 

Cm    Exploration  in  "hostile"  environments 

1.  Underwater  reconnaisance  with  subrr^c- 
rine  equipment 

^      2.  Reconnaisance  of  geochemical  compo- 
sition of  the  Moon 


44,^82 


2j  39,  144 


25 


D.    Maintenance  of  inventories 

1.  Facilitates- extraction  of  materials  from 
least  vulnerable  locations 

2.  Helps  assess  degree  of  urgency  or  ne- 
^               cessity  for  environmentally  hazardous 

development  >  , 

IV.     Policies  and  Practices  Relatpiig  to  Resource  Re- 
covery and  Materials  Management  (cf.  Topic  12) 


Barriers  and ^^di caps  to  efficient  utili- 
zation of  resources 
1  *  Techno-economic 

a.  Inadequate  recovery   or  recycling 
technology 


9,  26, 33,34,41, 4:^ 
48,66,6^69,80^5, 
101,108,126,132, 
136,139,150,164^ 
166,172,187,  191, 
200,205,208,211, 
221,  225 

109,  167,  179,206 

57,  214 
125,  156,  181 
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b.  Cost  a$  measured  by  97/106,  J86 

(1)  Monetary  return 

(2)  Energy  demand 

(3)  Alternative  uses 

2.  Psycho-poIiHcal  68,94,111,189,230 

a.  Throw-away  psychology 

b.  Prejudice  against  reuse 

(1)  Regulations  governing  use 

(2)  Handling  and  transport 

(3)  Taxation" 

3.  OrganizatiQpal/procedura! 

a.  AAoterials  flow  largely  unplanned  and 
unsfructured  / 

b.  Products  not  designed  for  materials  54^  89 
recovery 

c.  Responsibility  for  jesource  manage-  42.  70 
ment  unspecified 

Elements  of  a  resource-materials  manage-  1 1 0, 1  31, 1 41, 1 43, 

ment  pn^gram  ,154,159,161,165, 

170,174,202,203, 
210,215,217,219, 
220,228 

1  .  NaHonal/international  network  of  re-  92,  95,  100,  103, 

source-materiakinformation  sources  (cf.  1 1 6, 1 52,1 58,1 72, 

111,  D  above)  175,182,192,193, 

194,207,212,222, 
223 

2.  Forecasting  demand  and  supply  ^  130,146,163,176, 

1 84 

3.  Establishment  of  priorities  and  allocations  185 
for  scarce  and  irreplaceable  resources 

4.  Development  of  substituted 

a.  Alternative  materials 

b.  Alternative  technical  solutions 

5.  Development  of  comprehensive  recovery- 
recychng  systems 

a.  Wherever  economically  feasible  114,  135 

b.  Where  depletion  of  irreplaceable  re- 
sources <5rdahger  to  health  or  envi- 
ronmental quality  is  involved 
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LEADING  QUESTION'S   /  . 


1 What  is  the  meaning  of ihe  term  "natunpl  resources*'?  How  does  \\  relate  to 
"environment"?.  How  is  it  distinguishable  from  materials?  What  utility  is 
there  ia  distinguishing  between  raw  or  virgin  frtaterials  and  used  or  recycled 
materials?  What  semantic  traps  are  hidden  in  these  terms? 

V 

2.  What  has  jaeen  the  environmental  impact  of  technology  upon  resources  ex- 
ploitation? How  could  technology  be  used  to  lessen  the  environmental  damage 
associated  with  resources  management?  Why  has  this  seldom  been  done  in  the 
past  ? 

3.  What  are  the  implications  of  dwindling  nonrenewable  resources?  How  can 
these  resources  be  extended  and  what  responsibility  does  this  place  uponpot- 

^         icy-makers?  Can  reliance  be  placed  on  subsfityte  materials? 

4^  What  are  the  major  problems  of  materials  recycling?  What  did  the  National 
Commission  on  Materials  Policy  recommend  to  alleviate  them? 

5.  It  has  been  said  that,  in  the  long  run,  "The  Green  Revolution"  will  cause 
more  deaths  than  it  saves  lives.  What  is  the  basis  of  this  contention  and  what 
evidence  supports  it?  Should  "The  Green  Revolution"  be  abandoned? 

6.  New  strains  of  rice  andwheat  developed  fortropical  countries  produce  much 
greater  yields  butalso  require  large  atnounts  of  artificial  ferttl+z^rs  and  pesti- 
cides.. What  implications  does  this  have  for  en^y,  the  environment,  the 
economy,  and  international  relations? 

7.  Exploitation  of  the  oceans  has  been  proposed  as  one  way  to  stave  off  world 
starvation  and  materials  shortages.  What  does  the  evidence  indicate  in  rela--  jj 
tion  to  ^he  validity  of  this  proposition?  ^ 

8.  Plans  are  underway  to  open  the  Amazon  Basin  to  settlers  and  agriculture.  • 
What  are  some  of  the  arguments  for  and  against  ^hese  proposed  actions? 

9.  What  changes  have  occurred  in  resources  policies  m  the  United  States  during 
the  past  quarter  century?  What  indications  do  you  see  of  future  trends? 


•     10.     The  Cimits%6  Growth  postulates  an  eventual  collapse  of  the  present  industrial 
system  throughout  the  world  if  present  energy  and  resource-use  policies  pre 
"followed.    What  is  the  reasoning  behind  this  thesis?   What  can  be  said  for 
•   and  against  it?    Does  "Blueprint  for' 'Survival"  offer  a  feasible  alternative? 

145 


/ 


TOPIC  04  ENVIRONMENTAL  HEALTH  AND  HUMAN  HABITATION 

The  environmental  needs  of  modern  man  have  resulted  from  th6usands  of  years 
ofJelfictive  evolution,  shaping  the  physical  dnd  cultural  characteristics  of  the  human, 
species  and,  especially  through  advanced  technologies,  radically  "modifying"  the 
tonditions  under  which  man  emerged.  In  the  earliest  or  more  primitive  human  set- 
tlements, natural  selective  processes  operated  to  ensure  that  minimum  ecological 
necessities  were  met.  But  with  the  advancement  of  civilization,  techniques  of  food 
production,  water  supply,  housing  and  sanitation  permitted  progressively  larger^  con- 
centrations of  population .  New  demandsjjpon  the  environment  emerged  and  technical 
systems  for  supporting  large-  cities  (e.g .,  energy  supply  and  waste  disposal)  placed 
.ever  greater  burdens  on  the  natural  environment.  The  developing  urban  environment 
also  changed,  and  was  often  accompanied  by  increased  stress  on  human  minds,  bodies 
and  social  institutions.  \ 

Human  society  Vs  adapted  its  behavior  and  that  of  natural  systems  tothe  con- 
ditions of  urban  life.  These  modifications  have  enabled  society  partially  to  evade, 
postpone  or  modify  natural  selective  processes,  but  not  to  avoid  them  indefinitely. 
The  effects  of  these  adaptations,,  which  QXk  largely  behavioral  rather  than  genetic, 
are  seldom  readily  apparent .  Years  and  generations  may  pass-before  the  consequences 
of  change  become  evident.  Yet  we  know  tbpt  adaptations,  even  the  most  advanta- 
geous, exact  some  price  from  man  and  his  environment>  No  systems,  technicql  or 
natural,  are  infinitely  adaptable,  and  there  are  limits  beyond  which  pran  cannot 
safely'attempt  to  change  himself  or  nature. 

There  is  therefore  a^need  to  discover  the  true  nature  of  the  ecological  and 
psychophysical  costs  that  modern  man  is  incurring  a§  a  consequence  of  the  conditions 
of  modern  urban  life.  Even  without  this  knowledge  it  should  be  possible  to  plan 
.and  build  settlements  and' develop  patterns  of  behavior  that  are  mUch  better  adapted 
to  human  welfare  than  many  of  those  now  existing.  Human  ecology  is  a  rapidly 
growing  field  of  inquiry,  and  a  number  of  theories  and  experimental  efforts  have 
been  advanced  as  a  basis  for  planning  communities.  The  resulting  knowledge, 
properly  validated,  should  reveal  the  extent  to, which'  human  life  is  being  improved 
or  impaired  by  existing  conditions,  and  coUld  provide  incentix^e  and  direction  for 
the  reshaping  of  social  institutions' upon'eco.logically  valid  principles. 
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TOPICAL  OUTLINE  REFERENCE  KEY 


Environnnentai  Contexts  of  Human  Societies  (What  A-'40 
Does  Man  Need-Receive  from  the  Environment?) 

A.    Environmental  influences  in  the  origins  and  A-10^8;  B-54,62, 

behavior  of  man:  interaction  of  genetic  and  7^8^129,187,249 
cultural  factors 

1.  Physiological  environmental  needs 

a.  Nutrition 

b.  Protection  from  natural  hazards  (by 
means  of  clothing,  shelter,  weapons, 
therapeutic  substances,  and  social 
organization) 

c.  Sociality 

d.  Sex 

Bi  Challenge/stimulation 

2.  Psychological  tendencies   and  prefer- 


ences 


B. 


a.  Personal  space  A-44 

b.  Communal  territory  A-18;    B-96,  204 

c.  Communal  size  and  structure  A-28,  42 

d.  Outlets  for  aggression 

e.  Behavioral  homogeneity  or  predict- 
ability 

3.  Institutional  arrangements  A-48;  B-102 

Human  perception,  and  response  to  envi-  A-4, 1 1, 12,1 3,20; 

ronmental  conditions  (cf.  Basic  Concepts:  B-91,206,22?  245, 

Cultural  and  Scientific)  ^  264,  279 

1  .  Physiological  reactions:  thresholds,limits, 

variability,  pre-  and  post-natal  responses 

a»  Light/color 

b.  Temperature 

c.  Humidity/aridity 
d„  Space 

e.  Noise/vibration 

f.  GravitaHon/weightlessness 

g.  Atmospheric  quqjity 

h.  Atmospheric  prfessure)^turbulence 

i.  Environmental  instability 
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2o  Psychological/attii-udinal 
innate  and  cultural 


reactions. 


a.  Attitude  toward  the  natural  world 
as  a  human  habitation  (cf.  Basic 
Concepts:  Cultural  and  Scientific) 

(1)  Opportunity  for  exploitation 

(2)  Respect  for  natural  order 

b.  Responses  to  change  in  the  en^'- 
ronment 

(1 )  Natural  changes 

(a)  Cyclical 

(b)  Unidirectional 

(2)  Man-made  changes 

(a)  Time  changes^.g.,  circadion 
reactions) 

(b)  Spatial  and  visual  changes 

(c)  Quality  of  life  changes 
Co  Natural  threats  and  dangers 

(1)  Continuous  dangers  (e.g.,  epi- 
demics) 

(2)  Regularly  recurring  cipngers 
(e.g.,  severe  v/eather) 

(3)  Irregular  and  conjectural 
haza  rds  (e.g.,  vol  canoes, 
meteorites,  avalanches) 

d.  Technological  and  man-induced 
dangers 

(1)  Contamination  of  the  environ- 
ment by  toxicants,  pathogens, 
carcinogens,  and  radioactive 
materials 

(2)  Overpopulation  of  man  and 
"       domestic  animals,  increasing 

ail  other  dangers 

(3)  Industrial 

(4)  Depletion  of  natural  resources 

(5)  Environmental  degradation 

(a)  Atmosphere 

(b)  Noise 

(c)  Quality  of  water 

(d)  Quality  of  soils 

(e)  Visual  aesthetics 


A-8,  14,  27,  41; 

&-144,148;C-118, 

120 

t-173 


B-215 


B-264 


B-149 

A-47;  B-66 

A-29;  B-19 

B-248,  253,  255, 
283, 309 


A-18,19,46;  B-1, 
8,  25,  28,45,  60, 
209 


B-107,  118,124 
B-92 


D-5 


JL  c)^ 
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(6)  Man-induced  natural  disasters 

(a)  Desiccation  and  dust  storms 

(b)  Fires 

(c)  Floods 

(d)  Landslides 

(e)  Minor  earthquakes 

(f)  Extinctions  and  explosions  of 
plontandanimal  populations 

3.  Factors    relating   to    persistence  or 
change  in  environmental  perceptions  • 

a.  Limited  effects  of  experience 

b.  Influence  of  cultural  conditioning 

c.  Nonecologfcal  policies  of  govern- 
ment subsidizing  environmental 
folly 

d.  Influence  of  scientific  findings 

Ecological  Feedback:    Effects  of  Human  Uses  ^  A-1,  2,21,  228  ^ 

of  the  Environment  upon  Health  and  Welfare 

A.  Hunting  and  food-gathering 

B.  Nomadic  herding    -  .  ^ 

C.  Agriculture  (cf.  Topic  08)  ^A-34,54^5;  B-14, 

20 

J  .  Domestication  of  animals  and  plants 
'2.  Roving  cultivation  ("milpa"  cxjiture) 
3^  Irrigation  and  flood  control 

4.  Labor  intensive  cultivation 

5.  Mechanization  of  agriculture  . 

6.  Industrialization  of  agriculture  J 

7.  "The    Green   J^evolution"    and   its       -  B-4, 1 5, 1  31,  1 90, 
critics      -  , 


216 


D.    F^tractive  industries  (cf.  Topic  03) 
1  .  Mining  and  quarrying  ' 

2.  Forestry 

3.  Exploiting  the  living  resources  of  the 


sea 


4.  Pumping  of  v/ells  and  aquifers 


IT)  3 
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III. 


E.  Urbani-'ation — generalized  ecological 
effects  (cf.  IV,  this  Topic) 

1 .  Preindustrial  settlements 

2.  Industrial  cities 

3.  Conuiuatjons  and  mega*!opolises 

4.  Total  urbanization — ecumenopolis 

5.  De-urbanization  j 

a.  Historical  examples 

b.  Distinction  from  suburbanization 

c.  Possibilities  for  de-urbanized  post- 
industrial  societies 

F.  Transportation 

1  •  Need^  for   implementing   a  rational 

transportation  technology 
2.  Impact  of  the  automobile 


Applications  of  Science  and  Technology  to 
ProbI  ems  of  Health  and  Human  Ecology  (cf. 
Topics  03,  05,  06,  and  07) 


A-25;B-280;C-15, 
1 6,2^26/5/4873, 
93,128 


C-28, 32/46,52,78, 
98 

C-1^67 
C-26 


A-26, 35,39,43/45, 
123 

B-60;  C-1,  3:^3^ 
7^131 

A-29,  36/49,50,56, 
129 

A-6,68;  B-479,88 


A.  Factors  influencing  fhe  utilization  of 
science  and  technology  in  relation  to  envi- 
ronmental aspects  of  health  and  habitation 

1.  Inadequacies  in  the  state  of  knowledge 

2,  Inhibitions  imposed  by 

•a.  Social  customs  and  attitudes 

b.  Institutional  structures 

c.  Political  ideologies 

d.  Economic  constraints 

B.  Policy  problems  created  by  imbalanced 
application  of  science  ond  technology 

1 .  Excessive  population  growth  In  relation 
to  environmental  capabilities,  caused 
by  failure  of  population  control  to  keep 
pace  with  agriculture  and  public 
health.   Problems  include: 


B-201,  202,  203, 
205,  208, 251 
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a.  Food  supply  consistent  v/ith  other 
environmental  values 

b.  Preservation  of  natural  environments 

c.  Rapid  depletion  of  nonrenewable 
resources  and  degradation  of  renew- 
able resources 

d.  Massive  increase  in  problems  of  en- 
vironmental contamination 

2.  Single-purpose  application  of  science- 
based  technology  with  multiple  effects. 
For  example: 

a.  Nuclear  energy 

b.  Chemical  pest  control  ^ 

c.  Aerospace  technology 

d.  Antibiotics 

Identification  and  counteraction  of  hazards 
In  the  environment  (cf.  I,  B  above) 
1.  Monitoring    ecologically  significant 
phenomena  (cf.  Topics  06,07^  and  08) 

a.  Hazardous  elements  and  chemical 
compounds  ^ 

1      (1 )  Source  point 

(2)  Flow  or  dispersal 

(3)  Intensity  and  concentration 

(4)  Secondary  effects  . 

(5)  Ultimate  fate  \ 

b.  Incidence  and  Victors  of  disease 

0)  Identification  of  environmental 
conditions  conducive  to  inci- 
dence of  disease  (e.g.,  mycoses) 

(2)  jMonitoring  spread  of  endemic 
disease  (e.g.,  schistosomiasis); 
early  identification  of  epidemics 

c.  Noise 

(1 )  Sources  and  levels 

(2)  Frequencies  (including  infra- 
sound and  ultrasound) 

2.  Controlling  environmentally-damaging 
action 


B-24T 
C-97 


B-22 
A-65 

B-35,  6\  64,  71, 
1 00, 1  33, 1 65 

A-64;  B-1 26,230 
23^  262, 274 


B-7,  36, 1 01,  1 21, 
122' 

•  B-1  34,  163,  185, 
258,259 

6-2:^119,183,184, 
236 

B-3,9,1 1,1 2,1 8,52 


A-3 
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a.  Registry  of  chemical  compounds 
Regulation   of  the   use  jof  toxic 
substances 

(1)  Pharmaceuticals  \ 

(2)  Insecticides,    fungicides,  and 
herbicides 

(3)  Food  additives 

(4)  Plastics,  paints,  and  textiles 
(Sy  Toxic  metals 

c.  Best  available  technologies  required 
in  building  and  construction  codes 
Air  and  water  pollution  control  (cf« 
Topics  06  and  07) 

e.  Control  of  disease  vectors  (e.g., 
tsetse  fly,  malaria  mosquitos) 

f.  Noise  control 

(1)  Technological  capabilities 

(2)  Acoustical  design 


B-34,40,  64,  ^54, 
230,240,241 


B-1 7,1 17,1 59,1 79, 
209,286,288,300 


IV.       Ecology  of  Human  Settlements 


A,  Generalization  or  spread  of  the  urban 
conditions  in  advanced  technological 
societies  and  deterioration  of  rural  culture 
1  •  interurban  connectedness  i 

2.  Influjirice  of  telecommunications 

3.  Mobility  and  transiency  of  people, 
products,  ideas,  and  institutions 

4.  Changing  basis  of  power:    from  land 
and  materials  to  knowledge  and  energy 

5.  Decline  of  rural  identity  and  local 
autonomy 

B.  General    ecological    factors   in  urban 
^  settlemenfs 

1 .  Density  and  distribution  ot  population 

2.  Micro-climatic  effects 

3.  Exposure  to  concentrated  contaminants 

4.  Effects  of  noise 

5.  Increased  interpersonal  stre.« 


B-2,11,  12;  C-44 
A-63 


C-64 


C-41 
C-43 

B-243 
C-48,  60 
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C.  Generally   adverse   behaviors  associafed     o  A-59;  B-48;  C-26, 
wlt-h     highl/     urbanized     environment's  166 
characferized  by  rapid  and  offen  defe- 

riorafing  change  ,*  . 

1 .  Loss  of  civic  Inf^grit-y  and  IdenHfy 

2.  Anomie,    incivilify,    and  sociopafhic 
behavior 

3.  Neuroiic/psychoHc  syndromes 

4.  Morbidity  and  mortality 

5.  Flight- fo  suburbia/commutafion 

6.  Abandonmenfof  degraded  neighborhoods 

7.  Excess  subdivision  of  land 

D.  Gap  between  fechnoeconomic  capabilifies 
and  cult-ural-institut-ional  performai^ce 


Environmental  Planning  and  Design(cf.  TopicOl)  C-7,9.,  32,34,54; 

D-4 

A.  Treatment  of  landscape,   landforms,   and  A-9,  3^  61 ;  D-1  ^ 
open  space  (cf.  Topic  08)  17^  21 

<p 

B.  Urban  systems  and  engineering  C-22,2>^  3?^  11 5, 

133 

1  .  Nontraditional  theories  of  urban  design  C-40,  51,  83 

a.  Ecapsulated      cities Buckminster  -  -  , 
Fuller 

b.  Ekistics— C.A.  Doxiadis  C-17,  19,  42,96 

c.  Archologies — Paolo  Soleri  D-23 

d.  Spread  city — Frank  Lloyd  Wright  C-169 

e.  Experimental    city--At'hel$tan  C-61 
Spilhaus 

C.  Ecological  factors  in  design  and  construe-  C-89;  D->^  10,1V 
tion  of  built  environments  2^  24 

1 .  Assessment  of  the  ecological  impact  of 
ambient  factors 

2.  Site  selection  and  preparation 

a.  Orientation  and  terrain 

b.  Spatial/visual  impact 

c.  Micro-macro  climatic  effects  D-9 

d.  Environmental    precautions  before 
and  during  construction 
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3.  ,E>^temal  design  and  construction 

^   a.  Integration  into  the   natural  and 
artificiaj  environment 

b.  Flow  of  traffic  and  seTvrces       '  A-4>^^51,  52 

c.  Factors  of  safety  and  durability 

d.  Needs  of  particular,  groups  (e.g.,  B-85 
aged,  infirm,  infants) 

4.  Internal  design  and  furnishings  B-1 55 
a.  Air  conditioning  and  heating 

'  b.  Indoor-outdoor  relationships 
*  c.  Lighting 

d.  Control  of  sound  (acoustics)  D-1 

e.  Spatial  arrangements  ' 

f.  Furniture  and  equipment 


Issues  and  Problems  of  Human  Ecology 

A.    Human  ecology  as  a  field  of  study 

Popultition  (e.g.,  growth,  criteria  for  B-65,81,  97 
optimality) 

C.  Settlements  (e^g.,  size,  structure^  situation)  A-28, 30 

D.  Life-support  (e#g,,  fooc^  water,  air  quality) 

E.  Cohtamination  (e.g.,  toxigen^  pathogens)  B~^63,6>^90,1 0^ 

127 

F.  Stress  (e.g.,  psychosomatic  responses)  B-78,  n9,  256 

G.  Social  stability  and  diversity  B-24 
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LEADING  QUESTIONS 

Wfiat  is  the  significance  of  environment  as  a  factor  in  human  health  and  how 
has  this  significance  been  evaluated  in  the  public  health  movement?  ^ 

How  many  specific  types  of  environmental  influence  upon  health  can  be  enu- 
merated? Candirectand  indirect  inftuences  be  distinguished?  Can  environ- 
mental influences  always  be  classified  as  beneficial  or  harmful? 

Are  cities  necessarily  less  healthful  than  rural  areas?  What  factors  appear  to 
determine  the  healthfulness  of  a  geographic  area? 

What  are  the  major  ecological  problems  of  human  settlements?  To  what  ex- 
tent could  technology  and  planning  alleviate  these  problems? 

Are  there  rational  arguments'  for  the  protection  and  preservation  of  nomadic 
and  primitive  human  life-styles?  Is  there  any  chance  of  any  "traditional" 
societies  withstanding  acculturation  or  extinction? 

Studies  of  animal  ecology  have  shown  that  crowding  causes  various  types  of 
abnormal  and  bizarre  behavior.  Is  there  any  evidence  that  the  crowding  of 
humans  causes  abnormal  behavior?  Are  there  physiological  as  wellas  cultural 
reactions  to  crowding;  cultural  as  well  as  personal  tolerances? 

According  to  somf  ethologists,  man  b  o  "territorial  animal"  that  lacks  a 
"built-in"  or  instinctual  mechanism  to  control  violence  toward  his  own  kind. 
What  are  the  implications  of  this  theory  for  environmental  policy  and  plan- 
ning?  For  political  science  and  ethics? 

What  have  been  the  demonstrated  effects  of  noise  on  man?  What  implications 
do  these  effects  have  on  the  location  of  industry  and  airports? 

What  aspects  of  ecology  are  evoked  (or  ignored)  by  the  following  theories  or 
conditionstof  human  habitation:  Ekistics  (Doxiadis),  megastructures  and  arch- 
ologies  (Soleri),  conurbations,  ecumenopol  is,  settlementsi^ithin  geodesic  domes 
(Fuller),  or  platform  cities  on  the  sea?  v 

How  could  an  ecologically  sound  policy  for  urban  senlements  be  developed 
and  administered?  What  would  be  some  of  its  essential  features? 
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III 


RECONCILING  NATURAL  AND  TECHNICAL  SYSTEMS 
OBJECTlVlES  -  APPROACHES  -  PROCESSES 


Human  societies  have  attempted  to  reg^crlate  natural  systems  principally  for 
twoVeasons:  (l)to  avoid  ordiminisFi  natural  hazards  and  (2) to  obtain  some  desired 
substance  or  service  from  the  environment.  Efforts  to  prevent  floods,  fires,  orinsect 
devastations  illustrate  thefirst  reason;  thepractices  of  agriculture,  forestry,  mining 
and  outdoor  recreation  iilustrate^the  second.  Inbcth  cafegories,  however,  regula- 
tion of  natural  systems  requires  regulation  of  man's  behavior  in  relation  to  those 
aspects  of  the  environment  that  are  affegtedj  For  example,  regulation  of  natural 
systems  for  supply  of  energy  (e.g.,  coal,  oil,  uranium,  flowing  water,  etc.)  re- 
quires thgt  men  regulate  their.own  actions  not  only  in  obtaining  the  energy,  but  in 
conserving  the  supply  for  future  needs. 

The  welfare  and  survival  of  man  and  his  civilization  dependsupon  continuing 
support  from  natural  systems  and  their  components.  When  these  components  are 
identified  as  answering  human  needs,  they  are  classified  as  "natural  resources"  The 
resource  concept  is  therefore  primarily  economic  and  only 'secondarily  physical. 
Prudent  regulation  of  man's  environmental  base  to  support  his  material  needs  must 
accordingly  take  account  of  both  economic  and  physical  factors.  Biological  rela- 
tionships also  must  be  considered  because  continuous  linkages  of  energy  and  nutri- 
tion, growth  and  disintegration  join  living  to  nonliving  matter.     .  _ 

Governments  historically  have  regulated  the  exploitation  iof  particular  re- 
sources, especially  forests,  salt,  precious  metals,  and  various  species  of  wildlife. 
The  most  general  philosophy  of  resource  management,  however.  Was  that  expressed 
throu^  the  "Conservation  Movement,"  occurring  in  the  United  States  primarily 
during  the  first  half  of  the  twentieth  century.  •  Human  use  of  natural  systems  and 
resources  has  been  undertaken  largely  through  a  special  kind  of  practical  knowledge 
called  technology.  But  neither  technical  capabilities  nor  njatural  systems  are  in- 
finite. Each  is  subject  to  various  limitations  and  counterproductive  tendencieb, 
some  of  which  are  surmountable,  others  inexorable.  A  major  aspect  of  environ- 
mental regulation  is  therefore  to  maintain  and,  where  possible,  to  enlarge  the 
capability  of  natural  and  technical  systdtns  to  respond  to  human  needs  and  demands. 
Ultimately,  however,  human  exactions  from  the  natural  world  must  be  restrained, 
either  by  human  self-control  or  through  the  natural  consequences  of  excessive 
exploitation. 
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TQPIC  05  ENVIRONMENTAL  IMPLICATIONS  OF  ENERGY  SYSTEMS 

Human  societies  may  be  classified  by  the  extent  to  which  they  make  demands 
upon,  and  concentrate  energy  resources  of,  the  natural  world.  The  low-energy  de- 
mand sogieties  of  early  men  relied  mainly  upon  the  natural  forces  of  sunlight,  wind, 
running  woter,  and  organic  material  to  reinforce  or  supplement  their  own  inherent 
physical  strengths.  For  the  most  part  these  energy  demands  could  be  satisfied  indef- 
initely.without  significant  effect  upon  natural  systems.  Energy  resources  were  self- 
renewing,' and  residual  or  waste  products  were  recycled  into  the  natural  environment. 
The  development  of  fire-using  technologies^  however,  marked  the  beginning  of  con- 
centrated high-energy  demand  societies  utilizing  fuels.  High-energy  demand  tech- 
.  nologies  greatly  increased  total  productivity,  implemented  by  machinery  fueled  by 
relatively  cheapand  abundant  energy  sources  (e.g.,  coal,  oil,  and  natural  gas).  The 
productive  efficiency  of  the  individual  was  not  increased  however;  only  when'the  en- 
ergy of  fuels  was  added  to  human  energy  was  output  (of  <man  plus  machine)  increased. 

Recourse  to  fuels  changed  the  relationship  between  teqhnical  and  natural 
systems.  Unlike  the  recurring  power  of  wind,  water  or  sunlight/theenergy  obtained 
from  fuels  is  dissipated  in  work  and  waste.  When  large  quantities  of  energy  are 
concentrated,  as  u\  the  generation  of  electrical  power,  residual  wastes  increase  in 
the  form  of  heat,  particulate  matter,  and  chemical  compounds  that  may  become 
pollutant;}of  the  environmentand  may  prove  harmful  toplant  and  animal  health  and 
to  textiles,  metals,  and  stonework.  Moreover,  the  extraction  of  high-energy  fuels 
from  the  Earth,  particularly  the  fossil  fuels  such  as  coal  and  oil,  disfigures  the  land- 
scape. Environmental  damage  has  also  been  incidental  to  the  transformation  or 
transmission  of  high-energy  fuels,  and  special  difficulties  are  presented  by  the 
radioactive  emissions  and  waste  products  of  nuclear  reactors.  Thus,  although  Indus- 
trial society  obtains  immense  advantages  from  high-energy  technology,  a  heavy 
price  is  paid  by  man  and  nature  for  these  advantages. 

Not  all  pf  this  prfce  is  necessary  however.  Some, of  it  is  as  unavoidable,  as 
the  Second  Law  of  Thermodynamics;  but  much  of  it  is  fairly  attributed  to  carelessness 
or  indifference.  Careful  management  of  energy-producing  materials  could  signifi- 
cantly reduce  the  adverse  effects  of  high-energy  demand  technologies .  And  it^ould 
delay,  but  not  prevent,  the  ultimate  exhaustion  of  fossil  fuels  and  uranium  as  energy 
sources.  Thusavital  problem  for  modern  technological  societyisthe  discovery  of  an 
indefinitely  renewable,  noncontaminatingabundantsource  of  energy.  Atomic  fusion 
would  come  close  to  meeting  the  requirements  of  abundance  and  long-continued 
supply,  but  it  would  not  be  wholly  free  from  danger  of  radioactive  contamination. 
Radically  different  principles  of  obtaining  energy  may  be  required  to  overcome  the 
disadvantages  of  reliance  upon  fuels.  Theoretical  possibilities  include  geothermal 
energy,  solarenergy,  and  tidal  energy.  But  technologies  have  not  yet  been  devel- 
oped that  could  obtain  quantities  of  energy  from  these  sources  approximating  those 
now  obtained  from  fuels.  And  so  the  management  of  energy  resources  promises  to  be 
a  major  concern  of  environmental  (and  economic)  fueling  during  the  coming  decades. 
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TOPIC  05  ENVIRONMENTAL  IMPLICATIONS  OF  ENERGY, SYSTEMS  20/ 


TOPICAL  OUTLINE  .  -  REFERENCE  KEY 


1.       Energy  as  a  Physical  Phenomenon  1'66,  256,  419 

A.  Interrelat-ion  of  energy  and  mat-t-er:  353 
'e=Mc2  , 

B.  Basic  principles  of  thermodynamics 

C.  Energy  and  technology 

1 .  Potential  energy  tjs  distinguished 
from  available  energy 

2.  Meaning  of  re^'newable  and  non-  234 
renewable  energy  sources 

IL      Energy  Sources  and  Technologies:  Effects  '  151,196,206,245, 

upon  the  Natural  and  Social  Environment  26^298,333,351, 
^  .  ^376,406,417,  441, 

446,454,457,  471, 
576 

A.    Bio-energy— biochemical  sources:  uiti-  1 85 

mate  source  of  energy  is  solar  radiation/ 
interacting  with  minerals  in  solution 

(e.g.,  water)  and  in  an  atmosphere  J  / 

(e.g.,  air)  *  <^ 

1 .  Manpower 

a.  Collectivepowerof  physical  hu- 
man labor  (e.g.,  public  works 
in  antiquity) 

b.  Influenceof  energy  sources  and 
systems  on  social  structure  and 
behavior 

c.  Declining  utilization  of  manual 
^                labor  in  advanced  technological 

societies 

2.  Domestic  animals  '  -  39 

a.  Early  use  of  draft  animals  (corre- 
lation with  agricultural  develop- 
ment in  some  cultures) 

b.  Declining  use  of  animal  labor  ds  ' 
industrialization  increases 
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3*  Cellulose  materials 

a.  Wood,  grass/  and  .other  vegetable 
products  as  two  sources  of  energy  as 
(1)  Food 

-  •  i?)  Fuel  ^  ' 

b.  Conversion  through  technology  to 
secondary  energy  source  or  fuel  , 
supply  (e.g.,  charcoal,  tars,  resins, 
distillates — turpentine,  alcohol) 

•.4«  Biochemical  processes? 

a.  Photosynthesi:§;^atural  solar  energy 
^  system 

b.  Microbial  oxidation-reduction  pro- 
cesses (e.g.,  to  generate  electric 

7       current)  ' 

B,    Geophysical  energy  sources  48,4?  107 

1  .  Water  power  .  221 

a.  Direct  Energy  source  since  antiquity 
through  water  wheels,  flumes,  etc. 
hp  Indirect  energy  source  through  tur- 
bines to  hydroelectric  power 

(1)  Utility  restricted  by  geographi- 
cal factors  and  capital  require- 
ments      ^  •  '  * 

(2)  Special  environmental  problems 
of  siting  and  building  large  dams 

(3)  Environmental  problems  creaied 

by  reservoirs 

(4)  Problems  of  power  transmission 

c.  Efforts  ro  obtain  energy  fromocean-  332 
ic  tides  and  currents; heat  exchange  ^ 

^^  by  tapping  ocean  depths 

2.  Wind  power  421 

a.  At  sea  to  propel  ships,  ice  boats, 
etc. 

b.  Stationary  windmills  for  millingand 
pumping 

3.  Fossil  fuels 

a.  Coal — important    industrial    heat  12,  484 

source   since  about   1250  A.D.;  160,  342,  395,431, 

princFpal  energy  source  forthe  19fh.  545 
Centuiy  Industrial  Revolution;  in- 
novative technologies  in  uses  of 
coal   for  energy  slow  to  develop  n 
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b.  Petroleum'and  natural  gas--major  '  Ibl/Kif),  367,  393, 

domesti  c  and    industrial  energy  455 
source  since  the  end  of  the  19th 
•   Century  '  '  * 

(1 )  Required  development  of  mas- 
sive technology  and  economic 

' organization  for  exploration, 
drilling,  refining,  transporta- 
tion, and  distribution 

(2)  FueT  adaptable  to  th^  devel- 
opment of  a   wide  range  of 
stationary  and  mobile  internal  , 
^ombustion  engines 

(3)  Oil  shales  and  tarsands— known  \ 
reserves  greatly  increase  poten- 

!  ^  tial  world  fossil  fuel  resources,^ 

but  exploitation 'has  so  far  been 
relatively  uneconomic 

(4)  Economic,  political,  and  social 
effects  of  dependence  upon 
petroleum  and  natural  gas  (far- 
reachfng  and  unstabilizing) 

(5)  Polluting  and  nonrenewable 
character  of  petroleum  creates 
problems  for  nations  dependent 

upon  this  energy  source  -70 

4.  Nuclear  ("atomic")  ^energy  5'n%1^'oVvAo^^ 

o^9y>  I  1 0,1/0,1  yo> 
230,278,-285/365, 
425,  438, 442,  464 

a.  Nuclear  fission  reactors — powerfor  J  ^  4yJ  52, 75,  1 03, 

industrial  and  mobile  sources  (ships  ^l^'^^^'  00^' 07?' 

and  submarines)  since  about  1955  172,222,224,2/5, 

352,387,  465,466> 
467,  468, 469, 470, 
471,472,473,474, 
475,476,  477,  478, 
479,  480, 488,  498 

(1)  Required  levels  of  technology  o        -  ^ 

and    high  capital  costs  have 

slowed  utilization,  but  there 
'    has  been^a  dramatic  upturn  in 

use  for  new  stationary  electric  ^ 

generating  plants 
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(2)  Nuclear  power  has  involved  new  ^  ,  32/83,  145 
relationships  between  govern- 

\ment  and*  industry      ^  . 

(3)  Public  attitudes  have  beisn  dif-  -1 21, 1 29,  1 64, 1 91, 
•  ferent  in  kind  frorn  those  toward  217,218,225,251, 

other  energy  sources                '  253|r280,  301,^321, 

^   329,  379,  399,  451 


(4)  There  are  serious  .health  and  7.4;79,  92,106,147, 

safety  p  rob  I. ^ms  resulting  from  ^        1 56,1 64, 17(),  171, 

radioactive  emissioiis  and  haz-  '  202,203,205,209, 

ards  in  storing  or  disposing  oF       \  *       .  216^23,248,  31 2^, 
s^ent  fuel^as  well  (is  the  poten-  371,401,443,444, 
tial  Jor  theft  and  subsequent  '  448,*554^ 

blackmail   (cf.^  Section  V,  <3)   ^  *  , 
^'    (5)  Prospect  of  ultimate  depletion  '  0    .  72,  227- 

of  uranijjm  supplies  encourages  ^ 
development  of   Fast    Breeder  *  .    ^     .  - 

.>*  Rfeactors  .to  extend  ^Mife"  of       ^  /  ' 

radioactive  fuels,*  *  ^ 

b/ Nuclear  fusion  pjDwer?  o   s^t  9,81,(136,148,155, 

l-77t  1 90, 200, 231, 
259 

(l  )Many  technological  obstacles'        ,  ,  ti 

^remain  t-o  be»  overcome  » 
,  (2)  Would  dvoid  mtatiy  of  tlie  envi- 
ronmental  hazards  of  ^  nuclear  £)  . 
^fission,  but  would  prl^bably  pro-  *  ^ 
dace  tritium  as  a  pollutant 
Sol^jr  energy  (ultimate  source  of^mqst         ^        "  11,  20,  51,  55,78, 
other  forms  of  energy)  108,1^52,159,215, 

219, 258,,  282,  287, 
^         302,491,  582,  606, 
a.  Direct^  use  of  solar  radiation  by  232 
heat  or  light  concentration  (for 
special  purposes  and  to  slight  ex- 
tent) 

(1)  H^at  concentration,  for  cook- 
ing, domesti  c  heat  ing,  meta  1 1  u  rgy,' 
heat  engines,  thermoelectricity  . 

(2)  Light.collecj-ion.  foi;  photoelec-  » 
rrical  ,  or  photochemical  genera- 
tion of  energy  '  " 
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-  /  .       •  '  '     '         -  ' 

b.  Utility  has  been  restricted  by  low 
efficiencies  of  energy-collection 
and    transfonnation  devices    and  ' 
need  for  large  surface  areas  re  la-  o 
tive  to  energy  output 
6.  Other  energy  sources 

,     a.  Gravity,  through  hydroelectric  use         *  ' 
(pump-storage    ahd   tides) — little 
*     prospect  for  significant  e.xpansion 

and  highly  restricted  geographically  - 

b.  QeotRermal  energy,  so  far  g(BQgraph-      )  'U.  30,  J  25,  263, 
ically  restricted  to  some  areas  with      .  373,  386,  456. 
natural  hot  springs  and  geysers;  po- 
tential not  fully  assessed  ^. 

(1 )  Heat  exchange  (e*g.,  pump  heat) 

(2)  General  availability  dependent 
on  technologies  notnow  avail- 
able for  tapping  heat  of  the  in- 
terior of  the  Earth  q,t  any  point 
desired 

c.  Wind  (ancient  method  of  generating 
low  levels  of  energy»where  wind  can 
be  relied  upon) 

111.    Man's  Energy  Requirements  ?96  2o|  2^6,2^^^ 

294^303,  330^343^ 
344,350,364,380, 
.     ^      483,  558 

A,    Biological  requirement:  human  society  can  \  112,204 

exist  indefinitely  only  where  energy  dissi- 
pated in  the  processof  living  is  replaced 
1 .  Environmental  system  requirements  140 

a.  New  sources  of  energy  must  be 
found  to  replace  nonrenewable 
sources  which  become  depleted 

b.  Or:  per  capita  demands  on  energy 
resources  must  drop 

Co 'Or:  population  must  drop 

d.  New  sources  must  not  6nly  be 
renewable,^  but  must  not  present 
cumulative^  ktha  I  hazards 
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2.  Energy  dissipated  .in  the  process  of^  235^ 
living  mui^t  be  replaced  in  the;3form        '        ^  ^ 
•of  food.,  For  dbouf  the  last  100years>  .    *  '  -  , 

the  world*« population  has,increased at   V-  - 

'a  much  fds'tef  rate  than  land  brought 
under  cultivation,- necessitating  very  » 
eriergy-intensivea^ricultural  practices 

^     B.    Material  requirements'     '  \  54,  56^!'  11 1 5(^ 

\       .      "  '      '     .       '     179;274, 290,305, 

'  ^  .  /  ^  324,363,370,  434 

1.  Meetipg  the  heeds  of  an  ever-increasing  ^  "  310,  323/  390 

number  of  people  for  food,  clothing, 
^  shelter,  transportation,  education,  and  ^ 

healthcare  requires  vast  consumption 
of  energy  ^  • 

:>         2.  Material  requirements  grow  exponen-  402 
tially^w/th  indus^rlali2ation  ancTmass 
affluence 

^  c        '  ;       :  . 

C.    Cultural  requirements  (techrrologies  and  228, '423 

energy  demand)  * 
^  K  Industrial  societies  have  evolyed'^cul- , 

tural  patterns  that  require  large  inputs 
y  of  energy  (e.g.,  single-family  homes, 

suburban  living,  use  of  automobiles, 
mptor  boats,  aircraft,  automatic  heat- 
ing and  air  conditioning,  mass  adver- 
i        ^      '  <i  tising,  etc.) 

^        Energy  transformations  may  affect  the  124,  237 

J  environmental  system;  and  environment-  * 
^amaging  by-products  of  energy  trans-' 
'  .  formations,  such  as  the  folfov^ing.  should  ^ 

not  be  pemnitted^j'o  exceed  the  rate  at 
whych  they  are 'tolerable' (cf.  Section  V)  ^  , 
^  a.  Chemical  pollutants  ^  \j 

'  b.  Radioactive  pollutants  \ 

c.  Water  salinity    (as  in/impounding 
water*  for  hydroelectric  pljOnts) 
^        ^    .  ,  d.  Thermal  pollution      -       '\    y  "  •  • 

e.  R;articulfltes  • 
«  /         f.  Soil  erosion 

,  2;6  ■ 
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3.  Changes  in  the  amount  or  fom  of  avail-* 
able  energy  are  likely  to"^ result  in 
changes       a  society's  capqbilities, 
economic  and  political  structure,  real- 
izable values,  and  behavior 


293 


IV.     Primacy  of  Food  as  an  Energy  Source 

A,  Transition  from  food-gathering  to  food- 
raising,  and  from  low-energy  demand  to 
high-energy  demand  agriculture  as  as- 
pects of  the  development  of  civilizations 

J-  « 

B.  levels  of  energy  use  in  agriculture 
\1.  Energy  costs   of    mechanized  food- 
raising  are  higher  than  those  incurred 

,  in  hand  cultivation 

a.  Larger,  heavier,  and  more  complex 
*    .                   tools  replace  hand  tools — thus  re- 
quire more  energy  for  their  pro- 
duction, operation,  maintenance, 
and  repair 

b.  Greater  area    covered   per  pro- 
qduotion  i/hit  requires  more  energy 

consumed  in  travel  to  and  from 
work  site/' and  in  transport  of  pro- 
duct to  consumption  area 

c;  Large  acreages  required  for  mecha- 
nized agriculture  are  not  uniformly 
productive,  hence  selectivity  is  lost, 
and  the  result  is  decreased  yield  for 
given  expenditure  of  energy 

d.  Transition  from Jow-energy demand 
to  high-energy  demand  agriculture 
^  fenders  fixed  assets  of  the  older  pro- 

-duction  obsolete — an  energy  debit 
'I  e.  Finding  employment  for  workers 
displaced  by  other  enei-gy  convert- 
ers becomes  problematic^  especially 
in  countries  with  rapidly  increasing 
populations 

'  ;        217  • 
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V.      Environmental  Effects  of  Energy  Production  4,  8, '86,  99,  104, 

.     '    156,161,  193,244, 
.  249,265,283,306, 

315,318,326,331, 
^  ;  374,392,403,439, 

458,485,49^  527, 
,552,55:^  573^583, 

585,  589,  604 

A.    Wood  cut  ting    for  producing  energ/  has. 
resulted  in  partial  or  complete  loss  of 
forests,  widespread  erosion,  and  change 
of  dimate  (e.g.,  in  Gre'ejae,  Turkey, and  • 
India) 

>  * 

'B.    Mining  of  coal,  especially  strip-mining,  76,  8^  144,  300, 

mars  the  landscape:  water  run-off .  from  ,  400,431,  445,447, 

mines  pollutes  rivers,  lakes,  etc.  •  482,50^  518,565 

C.  Offshore  drilling  for  oil   has  frequently  '  15,  31,  138,  269,- 
led  to  fires  and  damage  to  the  coastline  ,  299,418,429,449, 
from  bl'owc-oufs  and  spills  (e.g^,  in  Santa                    548,  587 
Barbara  and  the  Gulf  of  Mexico).  Oil 

"    fankers  cause  widespread  ocean  pollution 

D.  Combu,;&tion  of  fossil  fuels  in  stafionary  25,  42,  261,  268, 
ancl  mobile  sources  leads  to  'emission  of  304,378,473,549, 
vast  quantities  of  oxides  of  sulfur,  nitro-  550 
gen,  and  carbon    into  the  atmosphere: 
particulates  and  toxic  metols,^  such  as 

lead  and  mercury,  are  also  |fmitted  / 

E.  Waste  heat  is  released  into  air  and  water.  44,65,90,1 28,239, 
The  temperature  rise  of  spme  rivers  has  240,272,313,372, 
been  sufficient  toaffect  the  existence  of  414,41  6,  505,537, 
biological  species.    Possible  impact  on  607 
the  long-term  heat  balance  of  the  Earth 

.        ■  -  '  • 

F.  The  construction  of  huge  dams  for  the 
generation  of  hydroelectric  power  has 
often  had  unforeseen  and  undesirable  con-  , 
sequences  for  the  ecosystem  of  the  region 

I  (e.g./ resulted  in  the  spread  of  Jphistoso- 

miasis  and  microclimatic  effects) 
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G,  Nuclearpowerplants  release  some  radio- 
activity into  the  atmosphere  and  generate 
large  amounts  of  radioactive  material^ 
whose  disposal  presents  difficultproblems. 
Currently^  they  also  produce  more  waste 
heat  than  fossil  fuel  plants  of  the  ^ame 
size,  Thepossibili^^yof a  serious  accident 
releasing  dangerous  amounts  of  radioac- 
tivity into  the  environment  cannot  be 
ruled  out 


2,16,22, 

41,58,80,84,90,91, 
126,130,132,146, 
165,173,182,183, 
236,255,  354,355, 
356, 35Z  358,359, 
412,413,475,476, 
553' 


Energy  Policy 


A,  The  consequences  of  the  technoscientific 
revolution  ^  for  national  prosperity  and 
viability  canbeseen  clearly  inthe  levels 
and  kinds  of  energy  inputs  required  in 
the  industrialized  nations 

B.  Maintenance  and  continued  development 
of  energy  resources  is  an  element  of 
national,  state,  and    regional  policies 


Internal  or  domestic  sources 
p.  Discovery  and  inventory  of  fossil 
fuel  resources,  by  geological  sur- 
veys  or  ihdustrial  firms' 

b.  Subsidies,  direct  orindirect,  of  ex- 
ploration and  exploitation,  or  re- 
search and  development  (e.g.,  oil 
depletion  allowances) 

c.  Regulation  of  allowable  pollution 
production  (e.g.,  prohibition  of 
high-sulfur  soft  coal  in  many  areas) 


35,50,5/; 
142,162, 
31 Z  326, 
409, 422, 
474,493, 

KC\0.  ^  \ 

525,526, 
596,  59Z 


114,1  3:? 
260,288, 
340,391, 
426,435, 
500,502, 
519,523, 
569,584, 
616 


13,188,  241,  264, 
284,295,328,369, 
388,42Z  452,481, 
486,494,  503,521, 
547,  559,  578,  580 
393,  398, 490,  544 
296,346,431, 520, 
532,  560,  561 

316 


360,  437 
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d.  Research  to  increase  recovery  of  98,  116,  453,  538 

known  resources   (e.g.,  through 
nuclear  explosions) 
2,  External  .sources  *^ 

a.  Trade  and  tariff  agreements 

hu  SupranationqiJ  proiects,such  as  elec- 
tric power  networks,  multinational 
oil- and  gas-producing  companies 

c.  Cooperative  international  develop-  26,  122,  212 
ment  projects 

d.  Use  of  fuel  embargoes  as  instruments     '  3  ' 
of  foreign  policy  ^  , 

e.  Impact  of  oil  imports  on  Balance  66,  529 
of  Payments  ,  . 

C.  Transformation/transportation  bf  energy  501 

1.  Analysis  of  the  complex  structure, 
public  and  private,  needed  to  meet 
energy  demands  ,  / 

2.  Effect  of   taxes   and  the  regulation  14,  109 
of  prices  on  availability  of  energy 
(e.g.,   on    Interstate  transmission  of 
natural  gas) 

3.  Supervision  of  .transportation^grading,  v 
safety  precautions,  etc.  of  fuels, asin 
interstate  commerce 

4.  Environmental  consideration  in  the  trqns-  31,  33,  64,7^  1  57, 
portation  of  energy  sources  (e.gf,  the  184,292,428,546 

^  Trans-Alask<3  Pipeline  and  the  oifc tankers) 

D.  PoKcies  for  development  of  new  forms  or      •  208,  211 
sources  of  energy  or  modification  of  old 
technologies 

1.  Governmentql  impetus  bylaw,  subsidy,  194,213,226,436  . 
etc.  given  the  development  of  atomic  495 
power  (Atomic  Energy  Act) 

2.  Government-subsidized  hydroelectric 
projectj^pfb.g.,  the  Tennessee  Valley 
Authority)  J 

3.  Development  of  0  rational  andcoherent 
policy  for  energy  generally  through  new 
organizational  structures  (e.g.,  Fede^a^ 
Energy  Office) 


ere 
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3.  Encouragement  of  new  forms  of  energy  459,460,  461,  462, 
Gonversron  with  mobility,  minimal  fuel  463,  574,  611 
consumption,  and   minimal  environ- 
mental side  effects  (of.  Section  II,  B) 

a.  Solar  power  .  291,335,  394,489, 

^  606 

b.  Nuclear  fusion                          j  120,  178 

c.  Geothermal  power                     j  ,  105,  515,  531 

d.  Tidal  power  ^  ^ 

e.  Hydrogen  as -fuel        '  88,  117,  127,  254 
'    f.  Fuel  from  wastes                     .  551 

g.  Fuel  celts  338  ^ 

4.  Priorities  infilling  the  "energy'gap"  15,  60,  162,  250 
for  the  intermedFate  term  as  propp^ed 

for  ^'Project  Independence"  .  o 

a.  Increased  exploration  foroil  andgas  521 

b.  Development  of  breeder-reactors  134,  163 

Co  Gasification  of  coal  160,210,  534,545 

d.  More  economic  extraction  from  oil  59,  533,  541 
shales  and  tar  sands 

5.  Legal,  economic,  political,  and  social  23,143,  268,28<fv 
consequences   of  a   shift  of  power  361,  366,  539 
sources  fbr  automobiles  from  internal  \ 
comb^ustion   to  electricity,  steam,  or 

other  propel  lant? 

6.  Reduced  energy  consumption  as  a  pel-  21,68,93,100,101, 
icy  alternative  and  the  potential  for  131,308,  349,377, 
energy  conservation  383,41  5,  487^  509, 


522,555,  556,571, 
586,  609 


VII.    Forecasting  bnergy  Sources:  To  Predict  Where  198,30;^  314,334, 

and  How  a  New  Source  or  Form  of  Energy  33>5;  345,  375,389, 

(E.g.,  Atomic  Fission)  Will  Influence  the  440,474,510,581 
Future,  We  Must  Knov/ 

A.    Its  technological   feasibility  and  avail-  339,  351,  600 

ability 

1.  Restrictive  factors  affecting  its  use 

a.  Geographical  limitations 

b.  Health  and  safety 

c.  Extent  of  supply  of  basic  materials 
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2.. Technical  advantages  relative  to 
other  sources  of  energy 

B,  its  costi:  direct  and  indirect 

1  •  Economic  cost  of   its  production 

2.  Cost  oV  previous  sources  becoming 
obsolete  ^ 

3.  Effect  on  values  and  institutions 

4.  Effect  on  the  environment 

C,  Gains  to  be  made  through  its  use: 
technical,  economic,  and  social- 

^> , 

D,  Relative  costs  and  advantages  of  forms 
of  energy  already  in  use — economic, 
social,  and  ecological 
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ator Henry  M.  Jackson,  Chairman),  Pursuant  to  Senate  Resolution  S. 
45-A  National  Fuels  and  Energy  Policy  Study  on  the  Role  of  Energy 
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Resolution  S.  45 — A  National  Fuels  and  Energy  Policy  Study,  on  the 
Cornell  Workshop  on  Energy  and  the  Environment  (A  Research  Applied  to 
National  Needs  (RANN)  Program),  Sponsored  by  the  National  Science 
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1971.  Washington,  D.C.:  United  States  Government  Office,  1972,  1^^. 

§?5 


ERIC 


272 


Reconciling  Natural  and  Technical  Systems 


535.   United  States  Congresso  Senate.  Committee  on  the  Judiciary.  Subcommittee 
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tK"e  Bureau  of  Mines,  U.S.  Department  of  the  Interior   April  1971 .  Wash- 
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NOTE 

Additional  references  concerning  the  environmental  implications  of  energy 
systems  can  be  found  in  the  NSF-RANN  Energy  Abstracts;  A  Monthly  Abstract 
Journal  of  Energy  Research  published  by  the  Oak  Ridge  National  Laboratory,  Oak 
Ridge,  Tennessee  37830,  operated  by  Union  Carbide  Corporation  for  the  United 
States  Atomic  Energy  Commission. 
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LEADING  QUESTIONS 

flWhy  is  modern  society  living  off  its  "energy  capital "?  How  long  can  this 
continue?  What  alternatives  can  society  pursue  and  with  what  implications? 

What  are  some  of  the  social,  political, and  economic  changes  associated  with 
adoption  of  new  energy  systems?  What  evidence  does  history  provide? 

Is  there  a  semantic  "trap"  in  ihe  proposition  that  mechanized  agriculture  has 
increased  the  efficiency  of  the  farm  worker?  What  is  the  "catch"? 

U.S.  energy  policy  has  been  said  to  be  concerned  with  insuring  "an  adequate 
supply  of  cheap  energy,  diverse  in  form  and  geographical  source  but  cfrawn 
largely  from  domestic  sources — produced  in  ways  that  cause  no  permanent 
damage  to  health  or  environment."  (OECD  Observer,  June,  1967,  p.  27). 
How  valid  does  this  statement  appear  to  have  been? 

To  what  extent  has  control  of  energy  been  exploited  as  a  means  of  political 
influenv^e?  What  evidences  are  there  of  a  politics  of  energy—domestically 
and  internationally;  in  the  past  as  well  qs  the  present? 

It  has  been  argued  thaf  successive  levels  of  energy  consumption  have  increased 
tl^  interdependence  of  the  components  (individual  an.d  institutional )of  socie- 
ties. Has  past  "energy  policy"  in  the  United  States  flected^uch  a  develop- 
ment? What  seem  to  be  some  present- trends?   Are  there  c6untertrends? 

Is  it  feasible  to  measure  the  technological  level  of  a  nation  by  the  amount  of 
energy  it  consumes?  If  energy-use  represents  progress,'what  international  im- 
plications does  this  raise  in  view  of  the  impending  scarcity  of  energy  resources? 

Why  has  modern  industrial  society  generally  failed  to  make  a  major  effort  to  " 
obtain  renewable,  nonpol luting  energy  resources?    What  novel  sources  of 
energy  are  theoretically  the  most  desirable,  most  promising? 

Transportation  is  a  vital  link  in  the  energy  chain,  txpld^e  some  of  the  prob- 
lems of  transporting  the  fol  lowing :  (l)oil;  (2) natural  gas;  (3) coal;  (4) nuclear 
fuel;  and  (5)  Hquified  gas  (propane,  butane), 

What  environmental  considerations  are  implicit  in  the  formal  statements  of 
energy  policy  issue^d  since  1  970  by  several  national  governments  and  inter- 
national organizations? 
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M^n's  use  of  air  and  water  essential  elements  in  his  life  support  system  is 
invofuntary  and  normally  requires  no- implementing  technology.  Hi^s  purposive  use 
of  these  elements,  however,  involves  the  manipulation  of  natural  systems  and  requires 
implementing  technologies.  The  relatively  simple  technologies  of  pre-industrial 
societies  (e.g.,  water  wheelsgnd  windmills)  utilized  natural  forces  without  seriously 
modifying  them.  Human  impact  upon  natural  systems  began  to  assume  threatening 
proportions  with  the  growth  of  intensive  large-scale  agriculture  and  pf  cities.  At- 
mospheric systems  are  less  readily  affected  by  human  activities  than  are  soil  or 
water.  Yet  the  quality  of  air  may  be  seriously  impaired  in  localUies  defined  by 
human  activities  or  geographical  configuration.^  Thus  in  order  to  control  the  am- 
bient air  quality  in  any  giv«n  area,  the  general  patterns  of  atmospheric  circulation 
and  precipitation 'must  be  known.  The  science  of  atmospheric  systems  is  an  essential 
element  in  the  foundation  of  public  pplicy  for  air  quality  control. 

Modifications  of  the  atmosphere  were  largely  inadvertent  and  incidental  to 
man's  economic  activities,  llis  deliberate  burnmgofgrasslandsand  forests  released 
various  compounds  and  particulates  into  the  atmbsphere.  The  global  effects  of 
these  emissions  prior  to  the  very  recent  past,  appear  to  have  been  negligible.  But 
locally,  the  resulting  turbidity  of  the  atmosphere  may  have  affected  the  weather 
and  the  health  of  plants  and  animals.  Overgrazing  and  extensive  disturbance  of 
soils  by  cultivation  and  construction  has  released  large  amountsof  dust  into  the  at- 
mosphere in  semi-arid  areas  of  the  Earth.  The  atm'ospheric  suspension  of  the  dust 
is  believed  to  have  measurably  increased  the  aridity  of  the  climate  in  parts  of  India 
and  Pakistan.  Potentially  more  serious  modifications  of  the  atmosphere  have  accom- 
panied the  increased  use  of  internal  combustion  engines  burning  fossil  fuels.  Auto- 
mobiles, electric  generating  plants,  and  space  heating  have  discharged  massive 
amounts  of  C02,  S02/  hydrocarbons,  and  nitrogen  oxides  into  the  air,  perceptibly 
affecting  its  properties  and  resulting  in  photo-chemical  smog  where  predisposing 
conditions  prevail.  Attemptsat  intentional  modificationsof  weather  and  climate  are 
of  more  recent  history  and  have  primarily  involved  efforts  to  break  up  or  contain 
severe  storms,  promote  rainfall,  and  dissipate  fog. 

In  the  control  of  air  quality  there  are  almost  no  alternatives  to  the  direct 
control  of  emissions.  But  emission  control  may  be  costly,  inconvenientand  difficult 
to  administer.  Efforts  to  cope  with  automobile  exhaust  emissions  illustrate  the  dif- 
ficulties. A  preferable  approach  would  be  to  develop  technologies  in  which  their 
is  no  discharge  into  the  atmosphere  or  where  the  emissions  are  harmless.  The  single 
most  significant  advance  in  air  quality  controf  would  be  the  practical  development 
of  a  nonpol luting  source  of  energy. 
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b.  Proppsols  to  increase  humidity  in 
arid  or  desert  areas 

c.  Dangerous  aspects  of  attempts  to  57,  132 
manipulate  climate  and  weather 

4.  Policy  problemsof weathermodification  133,  166,  197 

a.  Social  norms  and  attitudes  181 

b.  Political  and    jurisdictional  prob-  45,111 
lems — United  States 

(1)  Federal,  state,  local  relation-  19 
ships 

(2)  Fixation  of  responsibility  for 
damages 

(3)  Licensing  and  control  of  opera- 
tions 

(4)  Innovative  arrangements  (e.g., 
weather  control  districts  in  the 
western  United  States) 

Cw  International  problems  (cf.  Topic  12) 
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LEADING  QUESTIONS 

What  criteria  have  been  used  to  establish  air  quality  standards?  What  are 
the  bases  for  these  criteria?  How  can  derived  standards  be  enforced? 

What  are  some  of  the  main  reasons  companies  have  been  slow  to  adopt  pol- 
lution abatement  technologies?  Is  there  technology  now  available  to  remove 
all  pollufants?   If  not,  what  pollutants  are  resistant,  and  why? 

What  evidence,  if  any,  do  wehave  to  support  the  "greenhouse"  effect  of  at- 
mospheric carbon  dioxide?  Is  there  any  evidence  to  support  charges  that 
5.S.T.  exhausts  would  interfere  with  the  Ozone  layer? 

Nuclear  testing  has  dispersed  radioactivity  throughout^  the  Northern  Hemi- 
sphere. So  far,  the  Southern  Hemisphere  has  shown  only  small  amounts. 
What  atmospheric  mechanisms  cause  this  uneven  falloiit? 

What  percentage  of  air  pollution  in  major  cities  is  now  produced  by  the 
automobile?  What  policies  (excluding  technical  applications)  could  be  ex- 
ercised to  lower  this  percentage? 

What  substances  primarily  contribute  to  pollution  of  the  atmosphere?  What 
are  their  sources?  What  are  their  individual  and  confined  effects? 

Significant  climatic  and  ecblogical  effects  have  been  attributed  to  excessive 
quantities  of  dust  in  the  atmosphere.  Where  has  this  dust  originated?  What 
are  its  known  and  hypothetical  effects? 

What  are  some  of  the  arguments  for  hgving  uniform  air  pollution  laws,  e.g. 
automobile  emission  standards?  What  alternatives  might  be  considered? 

What  is  the  relationship  behveen  the  amount  of  pollutants  removed  from  in- 
dustrial emissions  and  the  cost  of  removing  these  pollutants?  How  does  one 
determine,  for  example,  what  percentage  of  particulate  matter  it  is  ecbnom- 
ically  feasible  to  remove? 

To  what  extent  has  modification  of  weather  been  successfuljy^ni^ertaken? 
What  legal  and  political  problems  are  involved?  ^ 
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•  ^ 

I  »  Differences  between  the  treatment  of  air-ond  water  in  public  policy  and  law 
result  from  the  fact  that  although  traditionallyboth  have  been  viewed  as  free  goods, 
"only  water  can  easily  be  appropriated  for  exclusive  uses  or  channeled  or  transported 
over  extended  distances.  Water  systems  flow  across,  through,  and  un?!er  the  land 

'  and  their  management  is  inevitably  related  to  the  uses  of  the  land.  Because  of  the 
complexity  of  land-^ater  interrelations  there  are  many  points  at  which  human  action 
may  inadvertently  disrupt  natural  hydraulic  systems  with  resulting  environmental  dam- 
age. A  major  aspect  of  water.quality  control  is  the  identification  of  these  focal 
points  of  disruption  and  the  application  of  measures  to  remove  or  mitigate  the  damage . 

Deliberate  modifications  of  hydraulic  systems  have  been  associated  primarily 
with  drainage  and  irrigation  for  agriculture,  andwith  wftter  supply  and  sewage  dis- 
posal for  cities.  Large-scale  hydraulic  works  for  flood  control  and  irrigation  were 
developed  in  antiquity.  The  requirements  for  their  management  contributed,  in  the 
opinion  of  historian  Karl  Wittfogel  (1957)  to  the  rise  of  an  authoritarian  political 
system  called  "oriental  despotism."  Modern  hydroelectric  and  waterway  manage- 
ment systems  require  careful  technical  supervision  and  administrative  control.  The 
impoundments  and  other  works  necessary  to  their  operation  have  often  had  far-reach- 
ing effects  upon  the  human  environment  and  upon  human  health  and  behavior. 

Inadvertent  modificationsprimarily affectwater  quality.  The  convenience  of 
flowing  water  to  carry  off  wastes  has  led  to  widespread  degradation  of  water  qual- 
ity and  the  introduction  of  harmful  substances,  e.g.,  mercury;  into  food-.chams  and 
ecosystems.  The  control  of  water  pollution  has  required  elaborate  technologies  to 
"purify"  water  and  to  abate  the  discharge  of  contaminants.  Advanced  technologies, 
-  still  largely  experimental,  includethe  continuous  recycling  of  municipal  water  sup- 
ply in  essentially  closed-systems  and  the  use  of  waste  water  effluent  for  fertilization 
■'    .and  irrigation  of  agricultural  land  and  for  water  table  maintenance. 

The  greatest  of  o'!  hydrpulic  systems  and  resources  are  the  oceans.  The  vast- 
ness  of  the  oceans,  an^  the  mysteries  associated- with.them,  have  caused  people  to 
regard  them  as  infinite  and  beyond  human  control.  Today,  we  know  that  the  oceans 
share  the  finite  character  of  the  Earth  and  that  human  negligence  and  mismanage- 
ment are  imperishing  their  indispensiblfe  role  in  the  planetary  life-support  system. 
A  motor  research  effort,  the  Interndtiona I  Hydrological  Decade,  has  been  launched, 
(and  extended)  for  the  purpose  of  better  understanding  the  three-quarters  of  the 
Earth's  surface  that  is  covered  by  water,  and  the  resources  and  phenomena  that  it 
contains;  ■■ 
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TOPICAL  OUTLINE  REFERENCE  KEY 


I.       Natural  Hydraulic  Systems  '  132,133,150,245, 

309  . 

A.  Properties  of  water  as  an  essential  life- 
support  irtgredient  ^ 
1  .  Ubiquity  <o 

2.  Assimilative  capacity 

3.  Mobility/dynamic  properties 

B.  Hydraulic  cycles  125,338 

1.  Surface-atmosphere  exchanges  (cf. 
Topic  06) 

2.  Retention  and  slow  release  in  soil 
and  biomass  or  4'hrough  solidification 
as  ice 

3.  Surface  waters 

a.  Springs 

b.  Lakes  arid  marshes 
\c.  Rivers 

^.  Odeans 

4.  Ground  watpr 


II.       Impactof  Human  Activities  on  Natural  Hydraulic  194,214,226,264, 
Systems  276,304,310,372 

A .  Dependen  ce    of    human    setti  ements  on 
adequate  availability  x>f  water  for 

1  •  Survival  of  man  and  his  domestic  animals  326,  356,381 

(e.g.>  drinking  and  cooking) 

2.  Agriculture  '  233 

3.  Cleansing  and  waste  disposal 

4.  Industrial  uses 

5.  Transportation 

B.  Modification  of  hydraulic  systemsby  human  1,  131,  156,  216, 
activities                                                          241,  293,378 

1.  Purposive  intervention  through  technical  .  • 

systems  of  water  management 
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a.  Well  and  cisfern  construction  for 
water  supply  and  discharge  of  toxic 
wastes 

b.  Drainage  of  wetlands 

Cp  Dredging  and  channelization  of 
rivers^  lakeland  estuaries 

d,  Dammingand  ^iversionof  water  via 
technical  systems  for  domestic  and 
industrial  uses,  for  flood  'control, 
water  power,  irrigation,  and 
recreation 

e.  Construction  of  canals  for  marine 
transportation 

Inadvertent    effects     (primary    and  . 
secondary)    on    water    qualify  and 
availability 

a.  Lowering  of  water  table  through 
excessive  pumping,  drainage  and 
construction 

b.  Desiccation  through  deforestation, 
ovorgrazing,  excessive  use,  and 

■  cllmptic  modification 

c.  Waterlogging  of  soil  incidental  to 
irrigation  and  flood  control 

d.  Solinization  of  soil  and  water 
resulting  from  ieachiVig  of  salts  in 
arid  climate,  irrigation,  and  saline 
intrusion  following  withdrawal  of 
subsurface  fresh  water  (e.g,^  'on 
Long  Island,  in  New  York,  and 
Florida)  , 

e.  Disruption  of  natural  water  courses 
and  percolation  through  grading, 
paving,  and  other  construction 
activities 

f .  Coritam  i  nat ion  of  water  suppi  les 
^    through  discharge  of  a  wide  range 

of  wastes  and  chemical  compounds 

(1)  Sewage  and  other  organic  wastes 

(2)  Agricultural     "runoff"  (e.g./ 
nitrates) 

(3)  Detergents  (e.g..  Phosphates) 


Systems 


4,  13 

146,210,242,  376 

15,  18,47,  58,  138 
260, 271  * 


a 

10 

\ 

37,  70,  81,  340 
152 

91,140,152,167,315 
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(4)  Mercury,  cadmium,  and  other  46^  54,  314  _ 
toxic  metals 

(5)  Chlorinated  hydrocarbons^. g.,  '  30,  352 
DDT) 

'(6)  Petroleum  and  its  byproducts 

(7)  Radioactive  wastes  ^     '        239,  21%  288 

g.  Alteration   of    aquatic   ecology  32^  98,  322 
through  raising  the  temperature  ,  " 
of  lakes  and  streams  by  heated 

effluent'from  power  plants 

h.  Eutrophication  of  lakes  and  streams  68,  72,  275,  315 
rssylting from  high  concentrations* 

of  phosphates  and  nitrates 

i.  Suffocation  of  marine  organisms  206 
resulting     from    the  excessive 

biochemical  oxygen  demand 
(BOD)  of  organic  wastes  (e.g., 
sewage)  \ 
j.  Siltation  and  turbidity  in  streams, 
i  Takes, -and  reservoirs  resulting  from 
soil  erosion,  uncontrolled  runoff, 
and  disturbance  of  the  bottom  ,  '  ' 
through  dr/edginrg,  channeliza- 
tion, subsurface  mining,  etc. 


Probfems  in  Policy  and  Law  Regarding  the  "  4^83,85,100,116, 

Management  of  Hydraulic  Systems  196,  201,202,  204, 

205,207,230,  248, 

\     V    '  '      -  277,301,  305,  313, 

-337,  355,  365,  380 

A.    Conflicting  concepts  6f  the  status  of  ,21-45,  66,  107 

water  in  50ciety  ' 
1 .  Water  as  a  free  good 
■2.  Property  rights  In  wgter 

Riparian  (relates  to  ownership  of 
abutting  land)  ^ 
b,  Appropriative  (relates  .to  right  to 
withdraw  water) 

3.  Reserved  rights  of  government  48,  56,  127 

4.  Water  asa  cQmmon  property  resource  '  41,74,  93,  16?  280 
to  be. managed  in  the  public  interest 

32.] 
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JurlscUcffonai  consequences  of  concepfuai  5]5^6^'86, 126, 171, 

differences  and  poliffcal  organization  223,  ?68^  29%  32],. 

.  *        '     323,  377 

1.  Gov^rnmenfal  Vesponsfbillty'^  has  been  ,  88/111,  173,258 
divided  accorcfihg  fo  fhe  ^^urposes  for  ^ 
which  wafer  is  used                                        °  , 

a/ Where  wafer  use   enfoils   property  170,  2'l 3^  222,  265 

, rights,  public  aufhorify  rests  chiefly  ^ 
wifh  judiclaj  courts  (e.g.,  inAmorican 
sfafes  and  Canadian  provinces) 

b.  Where  commerce  and  navlgaffon  ar^  302 
facfors,fhe  executive  authority offhe 

centra!  government  may  be  invoked 
(as  in  the  United  States) 

c.  Where   use   of    water  for  urban, 

industrial,  and  hydroelectric  purposes  ^ 
^     are     involved,  multiiurisdictionaj 
problems  freqOently  arise 

2.  Most  water  policy  problems  are  linked  26,163,219,228,281 
with  land-use   problems;  the  land-use 

Issues  must  be 'resolved  before  the  water  ' 

supply    problems   can   be  effectively 

managed  -  * 

3.  The-  flowing    character  of  hydraulic  lai,  235, 237 
^systems   and   their    frequent  division 

among'' multiple  politico Kjurisdictiohs 
ra  ises  questions  of   i  ntergovernmert  to  I  ^ 
'  relations   and    Internajipnal    law  and 
policy  (cf.  Topic  12)  * 
4^  Special  institutional  arrangements,  have  ,  131,  14^5  166,  247, 

been  ,  developed  .  to    provide    unified  249  ' 

treatment  for  entire  river  systems  and 
international  waterways 

a.  ' European  river  commissions: 

(1)  Danube 

(2)  Rhine 

b.  River   basin  administration    in  the  12,64,73^  13]J  168, 
United  States:                                        '  177,218,251,298, 

'  350 
•  1(1)  Tennessee  Valley  Authority        '  290 
(2)  Delaware  River  Basin  Commission 
•      (3)  Ohio     River     Valley     Water  90,200 
Sanitation  CommTsston 
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(4)  Interagency^tommittees 

(5)  Commissions  established  under 
Title  I)  of  the  Wafer  Resources 
Planning  Act  pf  1956  (PL  89-80) 

(6)  Colorado  River"Boulder  Canyon 
-  Project  Act  of  1928,  administered 

by  the  Secretary  of  the  Interior 

c.  United  States  and  Canada: 

(1)  International  Joint  Commission 

(2)  St»  John's  River 

d.  United  States  and  Mexico: 
(1)  The  Colorado  River 


?78 


11,  82,  95,  148 


IV.  The  Oceans:  Hydrological  Source  and  Sink 
(cf.  Topic  03  for  Resources  of  the  Oceans, 
Topic  08  for  Marine  Ecosystems,  and  Topic  12 
for  Maritime  Institutional  Arrangements) 

A*    Regulation  of  oceanic  pollution 

1»  Control  over  pollution  by  land-based 
industries 

2 .  O  i  I  sp  1 1  Is  from  tankers  (e.g..  The  Torrey 
Canyon) 


3.  Ocean  dumping 

4.  Offshore   drilling  and  mining 

5.  Airborne  pollutants 

6.  Discharges  from  continental  rivers 

B.    Exploring    and    developing    the  ocean 
environment 

1  ♦  Scientific   explorations  and  research 
expeditions 

a.  Early  voyages  of  discovery 

b.  The  Challenger  Expedition 

c.  Indian  Ocean  Expedition 

d.  International  Hydrological  Decades 
(cf.  Topic  12) 

32.0 


9,16,29,208,276 


60,70,75,155,250, 
26^  306 
216,241 

40,42,65,120,139, 
179,203,292,296, 
302^  307,312,346, 
361 

25,  308,  318,  325, 

32-^  362 

330 

67 

212,220,238,253, 
256,  261 
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2,  United  States  efforts  in  marine  science 
„    and  technology  -  ' 

C#    Protecting  critical  difeas  ^ 

1 .  Coastal  waters  and  estuaries  .zone 

2.  Marine  sqnttuaries 

3.  Problemsof  ad  joining  seas  (e.g.,  BalHc 
Sea,  Mediterranean  Sea;  North  Sea) 


33,44,153,291,363,  ^' 


366,370 


20,69,149,211,243, 
316,  31?  329,  353  , 

39,  71,  l53 
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LEADING  QUESTIONS 

What  have  been  the  prevailing  legal  arrangements  inthe  United  States  with 
respect  to  water  usage?  What  jurisdictional  policy  would  be  most  conducive 
to  rational  uses  of  water? 

What  United  States  Federal  laws  govern  the  disposal  of  materials  Into  navigable 
waters?  Why  have  these  laws  not  been  more  effective  in  preventing  wide- 
spread pollution? 

What  significance  does  the  leaching  and  runoff  of  farm  fertilizers  into  rivers 
have  for  the  future  of  agriculture?  Is  there  any  way  to  prevent  this  contam- 
ination? 

What  are  some  of  the  political  and  technical  conslderatlon^that  must  be  taken 
into  consideration  when  implementing  large  sea  !e  water  transportation  projects 
such  as  the  one  now  under  construction  from  Northern  California  to  Southern 
California?  Is  there  any  evidence  that  political  expediency  may  override 
ecological  and  technical  considerations? 

Laws  banning  or  controlling  the  amount  of  allowable  phosphates  in  detergents 
vary  widely  from  state  to  state.  To  what  would  you  attribute  this  wide  diver- 
gence of  regulations? 

Evaluate  some  alternative  options  for  furnishing  fresh  water  to  cities.  How 
feasible  are  proposals  for  making  fresh  water  from  sea  water?  For  recycling 
urban  water  supply  in  a  closed  system? 

What  institutional  arrangements  have  been  developed  to  provide  unified  water 
management  in  politically  divir!  d  river  basins?  Why  has  no  single  organiza- 
tional pattern  become  generally  accepted? 

What  are  the  principle  contaminants  of  water  supplies  in  industrial  economies? 
Which  are  most  dangerous?  Which  are  most  difficult  to  control? 

What  are  the  arguments  for  and  against  high-level  dams,  impounding  water 
for  irrigation,  power  and  recreation  in  arid  areas?  What  alternatives  are 
available?  What  agencies  administer  water  quality  standards? 

What  role  do  the  oceans  play  in  world  hydraulic  systems  and  how  are  they 
affected  by  national  environmental  policy? 
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In  most  primitive  and  traditional  societies,  hnd  has  been  viewed,  along  with 
air,  fire,  and  water,  as  an  element  of  nature.  Modern  industrial  society  has  treated 
land  primarily  as  a  commodity.  Modern  education  has  tended  to  conceptualize  land 
through  the  reductionist  methods  of  the  sciences •  Until  the  ecological  concepts  of 
ecosystem,  biome,  and  biosphere  were  developed,  there  was  no  comprehensive  sys- 
tematic way  to  describe  the  role  of  land  in  the  planetary  life-support  system  .  Today, 
there  is  growing  recognition  of  the  interrelationship  between  land  and  all  other  as- 
pects of  the  biosphere.  In  the  interest  of  human  well-being  and  ecological  stability,, 
it  has  become  necessary  to  find  way;,  to  manage  land  in  relation  to  its  ecological 
limitations  and  Capabilities. 

Almost  every  environmental  problem  originates  in  the  uses  of  land.  Among 
the  many  classes  of  land-based  environmental  problems  are  air  and  water  pollution, 
depletion  of  wildlife,  erosion  and  deterioration  of  soils,  and  degradation  of  urban 
and  rural  settlements  and  landscapes.  Among  all  other  aspects  of  the  environment, 
land  presents  a  special  difficulty  for  Environmental  policy.  This  is  the  economic 
status  of  land,  almost  everywhere  a  traditional  and  often  major  basis  of  private 
wealth  *  The  difficulty  of  imposing  environmental  controls  over  land-use  is  especial  ly 
great  in  countries  with  strong  traditions  of  private  ownership,  such  as  the  United 
States.  But  public  ownership  does  not  wholly  obviate  difficulties.  In  socialist 
countries,  nationalized  kind  is  under  the  jurisdiction  of  various  agencies  of  the  state 
that  may  or  may  not  pursue  ecologically  wise  land-use  policies.  Very  large  areas 
of  land  in  the  United  States  are  publically  owned,  but  that  fact  alone  does  not  guar- 
antee ecological  wisdom  in  policies  regarding  their  use. 

A  cause  of  land  abuse,  and  c?  handicap  to  its  public  control,  is  its  treatment 
as  a  commodity,  abstracted  from  the  ecosystems  of  the  Earth.  Land  is  one  of  the 
basic  elements  in  the  planetary  life-support  system,  at  least  for  human  and  most 
forms  of  animal  as  well  as  plant  life.  Human  ignorance  or  disregard  of  the  ecologi- 
cal properties  of  land  in  soil  characteristics,  hydrology,  substrata  and  use  capabilities 
have  impoverished  large  areas  of  the  Earth.  Misuse  of  land,  often  in  violation  of 
validated  ecological  principles,  has  led  to  the  spread  of  d^erts,  and  the  waterlog- 
ging, laterization,  erosion,  and  sterilization  of  soils.  There  is  urgent  need  for  world- 
wide classification  of  lands  based  on  ecological  as  well  as  economic  principles. 
Even  more  important,  howes/er,are  ecologically  sensitive  land-use  controls  as  major 
components  of  comprehensive  environmental  policies  in  each  nation.  A  positive 
approach  to  land-use  control  is  the  management  of  the  ecosystems  that  integrate  all 
elements  of  the  biosphere.  Included  in  these  ecosystems  are  those  largely  confined 
to  fresh  water  bodies  or  to  the  oceans,  for  their  genesis,  survival,  and  vulnerability 
are  directly  related  to  living  systems  on  the  exposed  land  surface  of  the  Earth. 
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TOPICAL  OUTLINE  REFERENCE  KEY 

I.       Land  as  a  Basic  Life-SupporC^ement  A-57 

A.    Biophysical  factors  •  A-3, 56 

1  .  Land  forms  (geomorphology) 

2.  Substances  of  the  Earth  A-38 

a.  Composition  of  the  lithosphere  A-46 

b.  Formation  and  properties  of  soils 

c.  Interactions  of  land,  air,  water  A-9 
organisms,  and  sunlight  (e.g., 
sedimentation,  erosion,  eutrophi- 

cation,    laterization,  leaching, 
waterlogging,  desiccation) 

d.  Terrestrial  instability  A-63,  65 

3.  Ecological  aspects  (cf.  Basic  Con- 
cepts: Cultural  and  Scientific) 

a.  Ecosystems  and  biomes 

b.  Distribution  of  organisms 

c.  Ecological  succession  (forces 
for  diversity ,  stabi I ity  ,  and 
disruption) 

d.  Fragility  and  toughpess  of  the 
environment 

B,     Land-use  capabilities 

1 .  Criteria  for  utilization 

a.  Cultivation  (properties  of  soils,  B-81 
climates,  topography,  and  plants) 

b.  Grazing  m-^u, 

c.  Forestry  and  tree-grown  crops  B-3,  7,   36,  99, 

115,130,144,146, 
168 

d.  Materials  extraction:  mining  (cf. 
Topic  03) 

e.  Human  settlements  (cf.  Topic  04) 

f.  Recreation  A-2;  B-37 

g.  Natural  productivity  B-90 

2.  Criteria  for  conservation 

a.  ecosystems  interrelationships 

b.  renewal  capabilities 
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II.  *     kcnd     .-^t.  CommpJIty :  Stotus  onrJ  Tenure 

A.  Land  as  propurfy:  cou^i^.^io  oh  o'^inon^^^^  C-20,98, 125,  200, 

'  228 

1  ,  Private  ownership 

2,  Public  (state)  ownership 

3,  Eminent  domain 

4,  Cadastral  and  survey  policies 

5,  The  doctrine  of  the  "commons" 

6,  Rights  in  usage  as  an  alternative  to 
ownership  . 

7,  Speculation  in  land  C-4 

B.  Rights  and    obligations   of  tenure  (cf.  A-60,  62;  C-10^ 
.  Topic  09)  145 

1  ,  Tax  liabilities 

2 ,  Rights  of  access 

3,  Subsurface  rights 

4,  Above-surface  rights 

5,  Obligations  of  stewardship 

6,  Ethics  of  land-ust 


Ecosystems  Approach  to  Managing  the  Uses  of  A-4,  36,  38,  57; 

Land,  Water,  and  Living  Resources  (cf.  Topic  03)  B-56,73;  C-1 1,12, 

74,  129,  136 

A.    Research  in  ecology  toestablish  properties,  B-38 
parameters,  and  >  behaviors  of  ecosystems 
(cf  •  Topic  1 1) 

1  .  Identification  and  measurement 

a.  Sampling  techniques 

b.  Remote  sensing,   photogrammetry,  0-11,66 
etc, 

c.  Continuous  direct   "ground  truth  " 
corroboration 

2,  Analysis  and  description  (cf.  Topic  02) 

a.  Comparative  studies 

b.  Quantitative  techniques 

c.  Descriptive  models 

3.  Formulation  of  alternative  policies 
and  estimates  of  optimal  outcomes  (cf. 
Topic  02) 

a.  Systemic  simulation 
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b.  Dynamic  programming 

c.  Experimental  and  pilot  studies 

Selected  areas  of  applied  ecology 

1  ,  Wildlife  protection  and  management 

a .  Determination  of,  and  provision  for, 
habitat  requirements 

b.  Treatment  of  wildlife  as  a  natural 
resource 

c.  Management  of  wildlife  speciesand 
populations  \ 

(1)  Identification  and  protection  of 
endangered  species  (cf.  Topic  1 2) 

(2)  Control  of  damage  by  insects 
and  microorganisms 

(3)  Controlled  breeding  and  har- 
vesting of  "surplus"  population 

(4)  Preservation  of  genetic  diversity 

d.  Slow  development  of  an  ecological 
ethic 

2.  Aquatic  ecosystems,  the  coastal  zone, 
and  the  Continental  Shelf 

a.  Land-water  interface,  an  ecologi- 
cally critical  area 

(1 )  Special  problemsof  tidal  marshes 
and  estuaries 

(2)  Issues  regarding  usesof  the  Con- 
tinental Shelf 

b.  Eutrophication 

c.  Aquaculture  and  mariculture 

d.  Man-made  lakes 

3.  Ecosystems    approach    to  landscape 
design  and  protection 

a.  Natural  landscapes 

b.  Cultural  landscapes 

4.  Arid  environments 

a.  Psychophysical  effects  of  arid 
environments  upon  human  welfare 
Gnd  behavior 

b.  Analysis  of  causes  and  capabilities 
of  arid  environments 
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B-13,  15?  161 

A-32,  34,  35,  49 
B-27, 53/50,1 00,1 22 


B-47;  D-6,  30 


B-31,  48,  67,  70 

B-42, 43, 44,50,51, 
55,65,94,102,104, 
108,117,122,  124 
B-37 

B-26,  32,  1 47 


B -52,  91,120,  143, 
150,  173;  C-138 
A-1,12,  27;  B-54, 
163;  C-60 


B-57,  166 
B-29,  41 

B-86,  105,145,160 

A-8,49,54,58;B-18; 
C-19,35 

A-11,16,19;  B-128 
A-51;B-24;C-93, 
103,127 
B-116,  125,  132 
A-52 


B-97,98 
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(1)  Contrasting    couses  of  natural  C-55 
versus  man-made  aridity 

(2)  Impact  of  human  octivities  on 
fragile  arid  ecosystems 

c .  Determination  of  optimal  uses  of  arid  A«28 
environments  (cf.  Topic  07) 
(1)  Costs  and  benefits  of  irrigation 
and  other  Jund'^intensive  uses 
requiring  careful  assessment 
(a;  Industrial  water  uses  eco-^ 
nomically  and  ecologically 
preferable  to  extensive  ir-= 
rigation 

(b)  Desirability  of  exploitation 
of  arid  lands  assessed  in  re- 
lation to  effects  over  time 

(c)  Alternative  usesofarid  lands 

5.  Tropical  forest  biomes  A-1 3, 23, 24,25,1 53 

a.  Rapid  destruction  of  tropical  forests 
u nder  pressures  of  expo  nd  i ng  popu  la- 
tionand  ^'development"  psychology 
bo  Vulnerability  of  tropical  soils  and 
ecosystems  to  radical  alteration 

(1 )  Peculiarifies  of  nutrient  cycle 
and  danger  of  rapid  loss  of  soil 
ferti  lity 

(2)  Laterization,  a  danger  in  certain 
tropical  areas 

Co  Feasibility  of  o   managed  tropical 
forest  economy 
6o  Polar  environments 

a.  Special    land-use   problems  under  A-7,  31 
Arctic  conditions 

(1 )  Permafrost 

(2)  Slow  recovery  from  ecosystems 
damage 

b.  Land-use  requirements  of  native 
populations  in  Arctic  -Arctic 
zones 

c.  Hazards  of  manipulation  of  polar 
conditions  through  af+empted  weath- 
er modification  or  industrialization 
(cf.  Topic  06) 
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Land«Use  Policy  and  Planning:    Problems  of  A-10,  17,  67,  68; 

Inf-eracHng   Forces—Ecological,    Economic,  B-63;  C~228 

Technological 

A*    Stafus  and  control  of  land  in  primitive 
and  traditional  societies 

B,    Land-use  problems  of  modern  industrial  -      A-22,  26,  27,  50 

societies 

1,  Location  of  land-using  activities  C-6 

a.  Economic  criteria 

b.  Sociopolitical  considerations 

c.  Ecological  factors 

2.  Impact  of  industrial  activifieson  land  A-1,11;  B-129 
and  adjacent  air,  water,  and  living 

organisms,    including  industrialized 
agriculture  (cf.  Topic  03) 

a.  Occupancy  of  land  and  destruction  A--55,  70,  198 
or  displacement  of  its  ecological 

properties  by 

(1)  Buildings  and  urbanized  areas 

(2)  Service  facilities    (e.g.,   oil  C-79,  83 
wells,    roads,    power  plants, 

power  lines,  etc.) 

(3)  Flooding  for  reservoirs 

b.  Alteration  of  topography  and  soil 
composition  through 

(1 )  Grading 

(2)  Land  fill  or  excavation 

(3)  Mining  A-64;  C-8,15,17, 

28,  107,  182 

c.  Degradation  of  land  and  its  afso-- 
ciated  ecosystems  through 

(1)  Attrition  by  human  traffic 

(2)  Discharge  and  accumu  lotion  of  A-52;  B-35, 41,46, 
residual  products  109,110,114 

(3)  Loss  of  fertility      '  C-23 

(4)  Soil  erosion  A-9,  25,  59;  C-40 
3.  Special  problemsof agricultural  tech-  A-28,  46 

nology  (cf.  Topics  04  and  05) 

a.  Ecological  and  economic  conse- 
quences of  the  use  of  mechanized 
equipment 
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Improper  use  of  fertilizers  and 
pesticides 


c.  Loss  of  land  and  soil  capability 
resulting  from  prolonged,  excessive, 
or  otherwise  mismanaged  irrigation 

(1)  Salinization 

(2)  Waterlogging 

(3)  Lowered  watertable 

d.  Heavy  concentrations  of  domestic 
animals  in  limited  areas  (e.g., 
feed  lots,  overgrazed  pastures) 

4.  Selected  policy  issues  in  land-use 
planning  and  decision-making 

a.  Multiple  use  concepts  and  conflicts 

b.  Urbanization  and  open  space 


c.  Preservation  of  natural  areas 

d.  Techniques  of  control 


Land-use  policy  and  management  in  mixed 
economies 

1.  British  legislation,  town  and  county 
ploruilng 

2.  Land-use  in  other  se leered  counties 

a.  Australia 

b.  Canada 

c.  New  Zealand 

Land-use  policies  under  Soviet  type 
econom  ies 

1  •  Influence  of  ideological  assumptions 
on  administration  of  natural  resources 
generally 


A-28;  B-9,11,  12, 
15,14  34,40,50,51, 
55,62,64,68,77,78, 
88,156 
C-44,  72 


A-17 


C-130,  145,  186, 
227 

C-10,31,33,4?70, 
203 

C-7,  34,5^73,122, 
126,  135,  15^  158, 
179,  201,  229,231, 
235,  241 

0-3,5,11,15,16,21, 

23,25,2^29 

C-1,6,1 8/30,32,37, 

677^102,104,119, 

120,  155,  213,230, 

234 

C-180 

B-4;  C-80,87,131, 
133,  147J48,  152, 
199,218;  D-33 
C-86 

C-58,  191;  D-10 

C-84 
C-16 

C-68,  189;  D-1 
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2,  Difficulty  in  obtaining  objective  review 
and  assessment  of  official  policies 


Land  policy  in  the  United  States 


A-14,  33,37;  C-4, 
9,106,114,124,151, 
228 


1  .  Land  policy  during  the  settlement  of  the 
North  American  continent 

a.  Colonial  land  policiesand  practices 

b.  Political  philosophy  of  "Take  and  C-160 
Give  Away" 

(1)  Dispossession  of  native  occupants 

(2)  Commitmenttoprivate  ownership 

(3)  Primacy  of  "development"  and 
"progress" 

(4)  Speculation  and  corruption  D-4,  209,  21 1 

(5)  Absence  of  a  land  ethic 

(6)  Effects  of  reliance  on  taxation  of 
land  as  fiscal  mainstay  of  state 
and  local  government 

2.  Legislation  of  the  "Give  Away"  Era 
(1860-1930) 

a.  Homestead  Act  of  1872 

b.  General  Mining  Act  of  1872 

c.  Desert  Land  Law  Act  of  1877 

d.  United  States  Forest  Service,  1897 

e.  Reclamation  Act  of  1902 

f.  Weeks  Law  of  1911  (Federal  purchase 
of  degraded  land  for  watershed 
restoration) 

g.  Mineral  Leasing  Act  of  1920 

3.  Transition  to  public  land  management  C-38, 11 1,1 12,1 83, 

184,225 

a.  Taylor  Grazing  Act  of  1934 

b.  Interstate  Highway  Act  of  1956 

c.  Multiple  Use  and  Sustained  Yield 
Act  of  1960 

d.  Open  Store  Act  of  1962 

e.  Outdoor  Recreation  Review  Com- 
mission Report/  1962 

f .  Classification  and  Multiple  Use  Act 
of  1964 
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g.  Land  and  Water  Conservation  Fund 
of  1964 

h.  National  Trails  Act  of  1964 

i.  National  Wilderness  Preservation 
Act  of  1964 

j.  National  Wild  and  Scenic  Rivers 

Act  of  1  964 
k.  Water  Resources  Planning  Act  of 

1964 

1.  Public  Land  Law  Review  Commission  C-154,  188 

Report,  1970 

4.  Efforts  to  enact  comprehensive  lanH-  C-99,  100 

use  planning  legislation:  Extensionof 
public  controls  to  privately-owned 
land 

a.  Action  by  state  governments  A-60,69; C-65, 75, 

118 

(1)  Hawaii  A-19;  C-88^  99 

(2)  Vermont  C-236,  237,  238, 

239 

(3)  California  C-105,  128,  138, 

201,  202,  203 

b.  Federal  legislation  (1970-1974) 

(1)  Efforts  to  enact  national  land-  C-78, 1 59, 1 69, 1 70, 
use  planning  legislation  174,  18^  197 

(2)  Land-use  regulation  incident  to 
feder "  •  ly-funded  programs 
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LEADiNG  QUESTIONS  ; 

What  are  the  elements  oT  the  ecosystems  concept?  +1ow  could  the  concept 
of  ecosystems  management  be  made  operational  in  public  life? 

Cite  some  specific  examples  (3  to  5)  of  effective  ecosystems  manag.  ment. 
What  types  of  international,  national,  nongovernmental,  or  local  arrange- 
ments would  be  required  to  manage  the  larger  ecosystems  of  the  world? 

Whatarethe  principal  deterrents  toan  ecosystems  approach  to  environmental 
policy?  What  are  some  consequences  of  neglect  of  this  approach? 

What  are  some  of  the  najor  landnjse  problems  of  industrial  society  that  might 
hove  been  made  easier  by  effective  ecosystems  policies?  , 

What  are  the  principal  legal, provisions  and  doctrines  governing  the  owner- 
ship and  use  of  land  in  the  Uni>ed  States  ?  What  are  their  merits  and  I  labi  I  ities  ? 
How  do  these  compare  with  provisions  in  other  countries? 

Where  should  responsibility  be  located  for  land-use  policy  decisions?  Why? 
What  initiatives,  if  any,  should  be  reserved  respectively  for  various  levels  of 
government,  from  local  to  international? 

What  was  the  task  of  the  Public  Land  Law  Review  Commission?  What  were 
some  of  its  principal  recommendations?  What  influence  has  it  had  on  the 
formulation  of  a  public  land  use  policy? 

,  Considering  the  traditional  American  attitude  toward  private  property,  what 
alternatives  are  available  to  control  the  use  of  private  land? 

What  has  been  the  history  of  the  United  States  in.  the  use  of  public  lands  for 
mining,  grazing,  forestry,  and  recreation?  Has  this  use  always  been  in  the 
public's  best  interest?  Should  "multiple-use"  be  generally  required? 

What  were  the  principal  objectives  of  the  proposed  (1973)  land  Use -Planning 
Act  [S.268]?  How  do  the  provisions  of  this  Act  relate  to  the  National  Envi- 
ronmental Policy  Act  of  1969? 
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'  PROBLEMS  OFi>OLICY  IMPLEMENTATION  ■ 
ECONOMIC  -  JURIDICAL  -  INSTITUTIONAL 

The  nature  and  extent  of  all  uses  of  the  envirbnment  ar^  Hmitecl  by  the  pararn- 
eterS  of  natural  systems  and  by  the  niche  requirements  of  living  species';  "Use"  must 
be  understood  to  include  the  tota^  protection  qr  preservation  of  certain  species  and 
ecosystems.  In  these  cqses,  "use"  may^mean  deferred  use  in  the  conventional  sense, 
or  it  may  mean  indefinite  protection  for  aesthetic  or  for  scientific  purpbses,  as  for 
example,  "banks"  of  genetic  material  that  might  othery/ise  become  extinct Factors 
of  population  growth  or  decline,  technological  capabilities,  and  the  economic  prac- 
tices of  a  society  influence  the  priorities  of  thesociely  in  relation  to  its  environment. 

The  very  basic,  primitive  demands  of  man  upon. his  environment  have  been  de- 
termined through  evolution  and  fnay  be  answered  wrth  the  assistance  of  relatively 
simple,  nontechnical  social  organization.  But  the  more  elaborate  large-scale  de- 
mands of  civilized  societies  require  complex  economic  and  technical  structures  that 
draw  heavily  upon  the  natural  environment.  These  demands,  and-,the  procedures 
through  which  their  fulfillment  is  sought,  grow  out  of  the  values,  assumptions,  objec- 
tives, and  behaviors  that  characterize  particular  societies .  In  this  respect,  therefore, 
society  mirrors  itself  in  changes  it  makes  in  its  natural  environment .  Thp  welfare  of 
a  society  depends^  upon  its  continuing  ability -to  satisfy  its  needs  from  the  natural 
environment,  Byt  social  needs  are  both  biologically  and  culturally  defined.  An^ 
whereas  biological  needs  may  be  amenable  to' objective  identification  and  mea- 
surement, cultural  "needs"  may  be  virtually  infinite.  They  may  also  be  conflicting 
because  infinite  "needs"  cannot  be  fully  answered  in  a  finite  world. 

Competition  thus  c^haracterizes  man's  use  of  his  environment.  Many  of  its 
valued  aspects  and  resources  are  scarce,  and  their  use  must  be  allotted  through  some 
system  of  priorities .  Theprocessesof  allocationtake  placethrough  institutions  whose 
structures  to  some  extent  influence  the  outcomes.  Tacitly  or  explicitly  the  process 
is  one  of  social  choice  and  decision  and  is  therefore,  in  its  bcoadest  sense,  "politi-. 
coJ."  The  nature  of  the  decisions  regarding  man's  use  of  elements  in  his  environment 
requires,  that  they „be;  organized  or  structured  through  formal  arrangements  that  we 
caJI'^^mStitutional ,  "  The  development  of  institutions  suitable  for  achieving  environ- 
mental quality  objectives  is  a  major  task  of  national  and  international  affairs. 
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PROBLEMS  OF  POLICY  IMPLEMENTATION 
ECONOMIC  -  JURIDICAL  -  INSTITUTIONAL 

The  nature  and  extent  of  all  uses  of  the  environment  are  limited  bythe  param- 
eters of  natural  systems  and  bythe  niche  requirements  of  i  iving  species .  "Use"  must 
be  understood  to  include  the  total  protection  or  preservation  of  certain  species  and 
ecQsystems.  In  these  cases,  "use"  may  mean  deferred  use  in  the  conventional  sense/ 
or  it  may  mean  indefinite  protection  for  aesthetic  or  for  scientific  purposes,  as  for 
example,  "banks"  of  genetic  material  that  might  otherwise  become  extinct.  Factors 
of  populationgrowth  or  decline,'technological  capabilities,  and  the  economic  prac- 
tices of  a  society  influence  the  priorities  of  the  society  in  relation  to  its  environment. 

The  very  basic,  primitive  demands  of  man  upon  his  environment  have  been  de- 
termined through  evolutiorf  and  may  be  answered  with  the  as^stance  of  relatively 
simple,  nontechnical' social  organization.  But  the  more  elaborate  large-scale  de- 
mands of  civilized  societies  require  complex  economic  and  technical  structures  that 
draw  heavily  upon  the  natural  environment-  These  dema-ods,  and  the  procedures 
through  which  j-heir  fulfillment  is  sought,  grow  put  of  the  values,  assumptions,  objec- 
tives, and  behaviors  that  characterize  particular  societies .  In  this  respect,  therefore, 
society  mirrors  itself  in  changes  it  makes  in  its  natural  environment.  The  welfare  of 
a  society  depeqds  upon  its  continuing  ability  to  satisfy  its  needs  from  the  natural 
environment.  But  social  needs  are  both  biologically  and  culturally  defined.  And 
whereas  biological  needs  may  be  amenable  to  objective  identification  and  mea- 
surement, cultural  "needs"  may  be  virtually  infinite.  They  may  oUo  be  conflicting 
because  infinite  "needs"  cannot  be  fully  answered  in  a  finite  world.  * 

Competition  thus  characterizes  man's  use  of  his  environment.  Many  of  its 
valuedtjspects  andresources  are  scarce,  and  their  use  must  be  allotted  through  some 
system  of  priorities .  Theprocesses  of  allocation  take  place  through  institutions  whose 
structuresto  some  extent  influence  the  outcomes.  Tacitly  or  explicitly  the  process 
is  one  of  social  choice  and  decision  and  is  therefore,  in  its  broadest  sense,  "politi- 
cal." The  nature  of  the  decisions  regarding  man's  use  of  elements  in  his  environment 
requires  that  they  be. organized  or  structured  through  formal  arrangements  that  we 
call  "institutional."  The  development  of  institutions  suitable  for  achieving  environ- 
mental quality  objectives  is  a  major  task  of  national  and  international  affairs. 
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PROBLEMS  OF  POLlCy  IMPLEMENTATION 
ECONOMIC  -  JURIDICAL  -  INSTITUTIONAL 

The  nature  and  extent  of  all  uses  of  the  environment  are  limited  by  the  param- 
eters of  natural  systems  and  by  the  niche  requirements  of  living  species.  "Use"  must 
b-s  understood  to  include  the  total  protection  or  preservation  of  certain  species  and 
ecosystems.  In  these  cases,  "use"  may  mean  deferred  use  in  the  conventional  sense, 
or  it  may  mean  indefinite  protection  for  aesthetic  or  for  scientific  purposes,  as  for 
example,  "banks"  of  genetic  material  that  might  otherwise  become  extinct.  Factors 
of  population  growth  or  decline,  technological  capabil  ities,  and  the  economic  prac- 
tices of  a  society  influence  the  priorities  of  the  society  in  relation  to  its  environment. 

The  very  basic,  primitive  demands  of  man  upon  his  environment  have  been  de- 
termined through  evolution  and  may  be  answered  with  the  assistance  of  relatively 
simpl^e,  nontechnical  social  organizatioiv  But  the  more  elaborate  large-scale  de- 
mands of  civilized  societies  require  complex  economic  and  technical  structures  that 
draw  heavily  upon  the  natural  environment.  These  demands^  and  the  procedures 
through  which  their  fulfillment  is  sought,  grow  out  of  the  values,  assumptions,  objec- 
tives, and  behaviors  that  characterize  particular  societies .  In  this  respect,  therefore, 
society  mirrors  itself  in  changes  itmakes  in  its  natural  environment.  The  welfare  of 
a  society  depends  upon  its  continuing  ability  to  satisfy  its  needs  from  the  natural 
environment.  But  social  needs  are  both  biologically  and  culturally  defined  .  And 
whereas  biological  needs  may  be  amenable  to  objective  identification  and  mea- 
surement, cultural  "needs"  may  be  virtually  infinite.  They  may  also  be  conflicting 
because  infinite  "needs"  cannot  be  fully  answered  in  a  finite  world. 

Competition  thus  characterizes  man's  use  of  his  environment.  Many  of  its 
valued  aspects  and  resources  are  scarce,  and  their  use  must  be  allotted  through  some 
system  of  priorities .  The  processesof  allocation  take  place  through  institutions  whose 
structures  to  some  extent  influence  the  outcomes.  Tacitly  or  explicitly  the  process 
is  one  of  social  choice  and  decision  and  is  therefore,  in  its  broadest  sense,  "politi- 
cal." The  nature  of  the  decisions  regarding  man's  use  of  elements  in  his  environment 
requires  that  they  be  organized  or  structured  through  formal  arrangements  that  we 
call  "institutional."  The  development  of  institutions  suitable  for  achieving  environ- 
mental quality  objectives  is  a  major  task  of  national  and  international  affairs. 
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To  the  extent  that  the  natural  environmenrisused  asa  storehouse  from  which 
the  material  demands  of  men  are  met,  the  problemsof  man-environment  relationships 
are  broadly  economic.  These  problems  are  also  technological  and  ecological^  but 
it  is  their  economic  aspect  that  has  traditionally  been  the  prior  concern  of  govern- 
ments.  ^  But  the  ultimate  scope  and  content  of  economics  have  no  universa  I  ly  accepted 
definition.  There  is,  of  course,  a  substantial  body  of  theory  and  method  that  is 
generally  recognized  as  belonging  to  the  study  of  economics.  Nevertheless,  narrow- 
based  and  exclusive  economic  theories  have  been  applied,  sometimes  with  disastrous 
practical  consequences  for  the  environment.  Conventional  economic  "vyisdom"and 
"practical"  judgements  regarding  taxation,  credit,  investment  policy,  and  labor 
costs  have  had  major  a  {though  indirect  environmental  repercussions,  which  have  often 
been  harmful.  , 

A  major  cause  of  "economic  "damage  to  the  environment  is  a  tendency  to  ab- 
stract or  isolate  narrowly  defined  economic  phenomena  from  the  technical  and  natural 
systems^with  which  they  interrelate.  The  doctrine  of  "externalities"  has  become  a 
familiar  example  of  this  tendency.  Costs  are  said  to  be  "externalized"  when  they 
are  not  factored  into  the  market  or  monetary  costs  of  a  product  or  service  but  are 
thrust  out  into  the  environment  as,  for  example,  smoke  from  factories,  tailings  from 
mines,  or  trash  and  garbage  from  consumers'  householdsP  These"  residual  products 
of  economic  activity  are  "leakages",  asresults  of  imperfect  closure  in  technical  sys- 
tems and  their  projection  into  the  environment  results  ip  the  pollution ordisruption 
of  the  notural  systems  affected.  Economic  analysis  is  now  being  employed  to  obtain 
a  more  adequate  accounting  of  the  total  incidence  of  economic  activities.  A  major 
problem  in  this  analysis  is  the  quantification  or  valuation  of  those  environmental 
impacts^  of  technology  that  have  conventionally  been  considered  to  be  outside  the 
scope  r"  economics.  Aesthetic  impapts,  for  example,  may  vary  greatly  in  substance 
and  intensity  among  individuals,  and  the  significance  of  aggregated  estimated  costs 
may  be  difficult  to  determine.  Many  costs,  moreover,  relate  to  possible  future 
effects,  for  example,  to  future  opportunities  foreclosed  by  present  action.  Are  these 
costs  fairly  or  correctly  assessed  against  present  demands  upon  the  environment? 

A  new  challenge  to  economic  theory  and  practice  has  arisen  with  the  prospect 
that  the  material  growth  of  modern  societies  may  come  to  an  end  during  the  next 
half  century.  Throughout  modern  history,  economists  and  politicians  have  been 
able  to  assume  the  capability  of  the  economy  for  indefinite  growth.  The  prospect 
ofan  equilibrium  or  shrinking  economy  has  not  been  seriously  addressed  by  economic 
theory  interms  applicpbletopractical  affairs.  It  seems  probable  that  the  economics 
of  environmental  quality  in  the  future  will  be  closely  related  to  the  problemsof  an 
equilibrium  economy. 
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TOPICAL  OUTLINE  REFERENCE  KEY 


I.  Economic  Concepts  Basic  to  Environmental  138,  159,  201,  207 
Policy  Issues  (cf.  Basic  Concepts:  Cultural  and 

Scientific,  and  Topics  03  and  08) 

A.  Scarcity 

B.  "  Demand/supply 

C.  Opportunity  costs 

D.  Economic  goods 

1 .  Public 

2,  Private 

E.  Externalities 

F.  Market  mechanism/pricing 

II.  Treatment  of  Environment  in  Economic  Theory  51^84,10^141,198 

A.  Environment  in  the  political  economy  of 
the  1 7th  to  1  9th  Centuries  (cf .  Basic  Con- 
cepts: Cultural  and  Scientific) 

1  .  Doctrines  of  state  economy 

a.  Managerrientof  the  national  domain 

b.  Mercantilism 

c.  Cameralism 

d.  Statistics  (science  of  the  state) 

2.  The  physiocrats 

3.  Malthusianism 

4.  "Classical"  economics 

5.  "Economism"  in  industrial  society 

B.  Marxist  environmental  concepts 

1 .  Conventional  Marxism 

2.  Engel's  dialectic  of  nature 

C.  Environment  in  recent  economic  theory  5^  109,  111,  1,^0, 
and  doctrine 

1 .  Applications  of  welfare  economics  to 
environmental  issues 

.  A21:  ■ 
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2.  Environmenfa I  "fallout-" from  Keynesian 
economics 

3.  Treafmenf  of  environment  in  resources, 
economics,  and  regional  science 

4.  Dissenting  economists  and  ecological 
economics 

5.  Economic,   theories  of    "growth*'  and 
"equilibrium" 


6,29,75,86,92,131, 
144 

130,204 

5,5?  126^12?  149, 
175,210 


III,       Economic  Analysis  of  Environmental  Issues 


A,    Methodologies  of  economists:  capabilities 
limitations,  and  biases 

1 .  Positive    contributions    of  economic 
analysis  to  environmental  policy 

a.  Identification  and  allocation  of  costs 
qnd  benefits 

b.  Rationalefor  consideration  of  values 
and  priorities 

c.  Assistance  in  planning  for  the  optimi- 
zation of  policy  outcomes:  marginal 
analysis 

2.  Negative  aspects  of  economic  analysis 

a.  The  weakness  of  •'rigor"qnd  assumed 
rationality 

b.  Misqpplicarions  of  quantification 

c.  The  bias  against  policy  and  for  auto- 
matic controls 

3.  Limitations 

a.  "Unauantifiable"  values 

b.  Reliability  of  Indicators 

c.  Validity  of  indicators 


8,28,35,64,99,132, 
137,146,  152,  171, 
174,  185,  197,215, 
242 

38^51,116,168,184 
135 

61,  65,  167 


41,  58,  81,  97 


19 


75,  93^  145 
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B,    Tests  of  economic  feasibility 

1  .  Conventional    assurfiptions   and  their 
implications 

2,  Cost-benefit  ^^na lysis  as  art  evaluative 
procedure 

3.  Building   environmental    criteria  into 
economic  analysis 
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IV.       Economic  Assumptions  and  Practices  as  Problems  -  32,66,82,100,102, 

of  Environmental  Policy  136,  150,158,  182, 

..  199 

A.  Inadequate  indicesof  economic  well-being 
(cf.  Iirdbove) 

1  .  Gross  National  Product 

2,  Standard  of  living/cost  of  living 

3,  National  income/balance  of  payments 

B.  Externalizing  costs  of  economic  processes  2,  7,  11,  lly^  165, 
Into  the  environment  186 

1.  Discharge  or  emission  of  residual  pro-  105 
ducts  (cf.  Topics  04  and' 07) 

2*  Failure  to  close  the  materials  cycle  (cf. 
Topic  03) 

3.  Failure  to  assess  and  allocate  full  costs  73 
of  growth  and  changp 

a.  Costs  of  increased  concentrations  of 
people  and  services  (e.g.,  in  high- 
rise  buildings) 

b.  Social   cost  of  destroying  capital  209 
assets  (e.g.,  in  old  buildings) 

c.  Costs  of   geographic   dispersal   of  133 
econornic  activities  and  housing  ; 

d.  Human  costs  of  resource  depletion 

C.  'Market^ mechanisms  to  allocate  resources  52 
and  environmental  values 

1  •  Distorting  effect  of  market  economics 

on  environmental  priorities  .  - 

2.  Limitations  of  'he  market  as  mechanism 
for  economic  choice 

3.  Indbility  of  market  economics  to  serve  67 
noneconomic  values 

D.  Impact  of  fiscal  practices  directly  upon  71 
decisions  affecting  resources  and  the  en- 
vironment 

1  .  Inconsistency    of    short-term  private 
advantage  with  long-term  social  benefits 

2,  Destructive  effect  of  credit  policies 

3.  Effects  of  property  taxation  and  assess- 
ment 
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a.  ''Highest   use"   doctrine,    forcing  ^ 
vacant  and  agricultural   land  into 
commercial  uses 

b.  Penalizing  quality  and  amenities: 
government  as  a  slum-maker 

c.  Encouragement  of  resource  exploita- 
tion through  inadequately  safe- 
guarded incentives  and  penalties 

E.    Economic  determinants  of  technological  22,  94,  108,112 

choices  affecting  resources  and  the  envi- 
ronment 

1  •  Effects  of  high  labor  costs  on  uses  o^ 
technology 

a.  Herbicides  as  substitutes  for  labor 
on  roadside  and  right-of-way  main- 
tenance 

b.  Products  replaced  by  mass  production 
techniques~not  repaired  by  labor 
intensive  methods:,  "  throwaway 
technology" 

c.  Environmental  dereliction  where 
mechanized  technologies  are  not 
employed  * 

2.  Cumulative  effects  of  untdimensional, 
uncoordinated  economic  policies 

a .  Chain  of  interactions  linking  policies  98 
for  land  values,  crecJit  and  interest 

rates,  highway  construction  funds, 
property  faxotion,  qnd  allocation  of 
costs  of  public  transportation  to  an 
"automotive  economy" 

b.  Retarding    effect   of  conventional  106 
credit,  price,  ^and  tax  poJicies  on 

innovative  environment- protective 
technologies  ' 

(1 )  Nonpolluting  energy  technologies 

(2)  Low  environmental  impact— con- 
structionand  building  design  (cf • 
Topic  04) 

(3)  Repairable  or  recyclable  manu-  6^^219 
factured  products 
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National  political  priorities  (e.g., 
foreign ,  military,  social )  absorb 
fiscal  resources  otherwise  available 
for  technological  innovation  for 
environmental  protection 


V.       Practical    Reconciliation   of    Economic  and 
Environmental  Values  ^ 

A.  Development  of  an  integrated  approach 
to  social,  economic,  and  environmental 
cost's:    national,   regional,  international 

1 .  Systems  of  accounts 

2.  Criteria  for  measuring  and  evaluating 
environmental  change 

3.  Mechanism  for  assessing  and  recovering 
the  social  (including  environmental) 
costs  of  private  transactions 

4.  Trade  and  other  economic  transactions 
(cf.  Topic  12) 

B.  Balancing  economic  necessities  and  envi- 
rorimental  values 

1 .  Socioeconomic  problems  of  phasing  out 
environment-degrading  economic  activ- 

'     ities  and  products 

a.  Obsolete,  marginally -productive 
mines  and  factories 

b.  Monetarily  low -cost  persistent 
pesticides 

c.  High  phosphate  content  detergents 

d.  Nonreturnable  containers 

2.  Utilization  of  environmental  protection 
or  improvement  programs  for  maintenance 
of  employment  opportunity 

a.  Adaptation  of  existing  skills  to  new 
environmental  protection  tasks 

b.  Planning  and  funding  of  labor  in- 
tensive improvement 

c.  Environmental  management  programs 
carefully  developed  to  offset  seasonal 
and  cyclical  unelt»ployment 
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3,  Economic  improvemenf  of  a  communify 
or  region  fhrough  restorafion  and  pro- 
tection of  its  environmental  assets (cf. 
Topic  08) 

a.  Improving  the  quality  of  roadsides 
and  landscapes 

b.  Preservation  of  historic  sites  and 
landmarks 

c.  Assessment  of  environmental  impact 

of  economic  activity  with  special  ^ 

regard    to     long-term    economic  ^ 

consequences 

C,  Building  ecological  concepts  intodevel-  ^     44,  68,  89,v  1 56 
y                               opment  planning                     •  , 

1  •  Elimination  of  fiscal  policy  deterrents  ' 

to  paying  the  costs  of  ecological  values  '  i 

in  development 

2.  Provision  of  fiscal  incentives  (e.g,,  in 
taxation )    for   extraordinary  private 

^    maintenance  of  public  ecological  and 
•  environmental  assets 

*3.  Writing  ecological  requirements  intp 
government  contracts,  franchises,  and 
granfs  x        '  ' 

D,  Redefining  growfh  concepfs  (cf.  Topic 02)  1  O^^l 26, 12]^  149, 

t  ^       1 95  . 

=      .         1  •  Verification  of  the  practical  limits  td  -26,  194 

all  expansive  growth 
^  ^         2.  Refinement  and  broadening  of  growth  183 

cdncepts 

a.  Economig  growth  ^ 

b.  Material  growth  '  ^ 

c.  Cyclical  or  renewal  growth 

3.  Developing  ah  economic  theory  of 
dynamic  equilibrium  to  friatqh  physical- 
ecological  realities 
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LEADING  QUESTIONS 


What  is  meant  by  "externalizing"  environmental  costs?  What  are  the  major 
problems  of  internalizing  these  costs?   What  methods  seem  most  feasible? 

What  have  been  the  effects  of  allowing  supply  and  demand  market  mechanisms 
to  control  the  state  of  the  environment?  Have  socialist  countries  fared  sub- 
stantially better  under  a  "planned  economy?" 

Under  the  "invisible  hand"  theory  of  economics  the  public  interest  would 
benefit  when  each  individual  acted  in  his  own  self-interests  Why  does  this 
theory  break  down  in  relation  to  common  property  resources  and  the  environ- 
ment? 

What  economic  problems  might  arise  if  a  producer  in  one  area  is  subjected  to 
more  rigid  pollution  abatement  regulations  than  a  similar  producer  in  another 
area?  What  are  the  implications  for  regulation? 

Automobile  manufacturers  have  resisted  production  of  "clean"  auto  engines 
on  technical  grounds.  What  evidence  is  there  to  support  the  argument  that 
their  resistance  comes  mainly  from  economic  grounds? 

What  criteria  are  applied  to  determine  feasibility  or  favorable  cost-benefit 
ratios  in  environmental  management  and  pollution  control?  What  conflicts 
arise  between  economic  and  ecological  tests  of  feasibility? 

How  have  the  health  costs  of  environmental  pollution  been  estimated?  What 
relationships  are  thera  between  individual  behavior  (e.g.,  smoking)  and  en- 
vironmental health  costs?  What  are  the  economic  implications? 

What  are  the  economic  methods  (and  related  technologies)  for  preventing 
environmental  degradation  and  controlling  pollution?  How  do  economic  in- 
centives relate  to  "systems"  approach? 

Who  pays  the  costs  of  environmental  quality?  Who  should  pay?  How  should 
costs  be  allocated? 

How  does  the  debate  over  economic  growth  relate  to  environmental  problems 
and  policies?  What  semantic  problems  are  encountered  in  the  "growth"  is- 
sue? What  are  the  economic  implications  of  no  growth,  controlled  growth, 
equilibrium  tendencies  and  closed-system  production  cycles? 
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Any  major  change  in  the  orientation  of  society  implies  change  in  the  rules 
through  which  the  affairs  of  the  society  are  regulated.  Any  perfecting  of  the  fit 
between  technical  and  self-renewing  natural  systems  implies  change  in  law  and  legal 
procedures.  Ourgrowing understanding  of  man-environment  interactions  has  led  to 
the  formulation  of  new  rights,  obligations,  and  objectives  in  relation  to  the  environ- 
ment. These  legal  changes  occur  not  only  among  individuals  and  corporations,  but 
also  among  governments  and  international  organizations.  One  developing  body  of 
law  concerns  the  rights  of  individuals  against  activities  that  impair  the  quality*  of 
their  environment.  Environmental  damage  affecting  health  or  the  value  of  property 
has  traditionally  been  defensible  in  the  courts  of  law.  But  concepts  of  what  con- 
stitutes damage  have  been  broadened  as  knowledge  of  environmental  interactions  has 
grown.  Governments  have  begun  to  define  and  codify  these  rights  and  to  establish 
objectives  and  criteria  by  which  the  environment-affecting  activities  of  governmental 
and  other  agencies  may  be  guided  and  controlled.  The  majority  of  this  legislation 
relates  to  specific  environmental  problems,  such  as  those  connected  with  air  and 
water  quality,  land  use,  contamination,  noise,  and  visual  blight.  But  nations  have 
also  begun  to  enact  broader  and  more  fundamental  measures  for  environmental  pro- 
tection. The  National  Environmental  Policy  Act  of  the  United  States  [PL  91-190, 
1969]  has  been  one  of  the  more  comprehensive  statutes,  specifying  several  aspects 
of  national  policy  and  providing  implementing  or  action-forcing  provisions  through 
the  requirement  of  environmental  impact  statements  from  federal  agencies  whenever 
they  initiate  activities  significantly  affecting  the  environment.  Another  area  of 
development  concerns  the  right  of  individuals  to  invoke  judicial  protection  of  en- 
vironmental rights.  In  Anglo-American  law  this  involves  the  doctrine  of  "standing 
to  sue'*andthe  closely  related  procedure  of  the  class  action  suits  in  which  a  plaintiff 
may  seek  redress  on  behalf  of  the  collective  interests  of  a  large  group  of  individuals 
whose  individual  interests  would  not  be  sufficiently  great  to  merit  judicial  redress 
under  traditional  doctrine. 

There  has  been  a  much  older  body  of  law  and  legal  procedure  concerning 
the  ownership  and  use  of  land,  water  and  other  natural  resources.  This  legislation, 
however,  has  been  inevitably  affected  by  the  environmental  qual  ity  movement.  Un- 
fortunately much  of  it  Is  'poorly  adopted  to  cope  with  the  rapid  and  far-reaching 
developments  through  which  misapplied  technology  may  alter  or  destroy  the  character 
of  an  environment.  Environmental  law  has  therefore  been  invoked  to  modify  laws 
governing  land  use,  industrial  activity,  agriculture,  and  the  exploitation  and  use  of 
natural  resources.  Underthe  conditions  now  emerging  Inthe  world  many  of  the  tasks 
of  environmental  management  have  little  historical  precedent.  New  legal  concepts 
and  procedures  will  therefore  continue  to  emerge  as  environmental  policy  develops. 
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I.       Ethical-Juridical  Concepts  Underlying  Legal  88 
Doctrine  (cf.  Basic  Concepts:    Cultural  and 
Scientific) 

A.  Domination  of  nature 

1 .  Specific  authorization  by  law  or  custom 

2.  Restrictions  on  uses  of  the  natural  world  112 

B.  Property  rights  in  the  natural  environment 
(cf.  Topics  03  and  08) 

1 .  Status  of  private  ownership 

2.  Common  rights  in. the  natural  environ-  12412^130 
ment 

3.  Eminent  domain  153 

C.  Liability  and  stewardship  158 

1 .  Ethical  rationale 

2.  Social  responsibility 

3.  Obligations  under  law 


Environmental  Considerations  in  Anglo-Ameri-  52,56,59,1 3^  ^1, 

can  Leqal  Doctrines:  Rightsand  Responsibilities  1  64,1  6:j  1 9^203, 

206,207,?44 

A.  Policy  implications  of  man-environment 
relationships  in  customary  law  and  common 
law 

1 .  Interpretation^of  the  rights  and  liabil-  21,109J1^  168 
ities  of  private  ownership  of  property 

in  lands  and  natural  resources 

a.  Natural  rights  doctrines 

b.  Law  of  trespass 

c.  Servitudes  and  easements 

d*.  Inalienable  communal  rights 

e.  Environmental « liabilities  of  prop-  14,131 
erty/owners 

(1 )  Covenants 

(2)  Nuisances 

(3)  Negligence 

2.  Responsibility  fpr  the  environmental 
quality  of  community  property 
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a.  Communal  versus  state  control 

b.  Essential  conditions  for  communal 
responsibility 

c.  Conflict  between    individual  and 
communal  interest 

Remedies  against  environmental  disputes 
and  injuries 
1  •  Damages 

2.  Criminal  penalties 

3.  Declaratory  judgments 

4.  Injunctions 

5.  Mandamus 

6.  Extra-legal  direct  action 


67 


26,30,82,85,95,98 
99,136,193,236 


III.       Legal  Instruments  of  Environmental  Policy 

A.  Constitutional  guarantees 

B.  Treaties  and  other  international  agreements 
(cf.  Topic  12) 

C.  Statutory  law 

D.  Ordinancesand administrative  regulations 
(cf .  Topics  07  and  08) 

E.  Voluntary  covenants  and  easements 

F.  Court  orders  and  writs  (cf.  II,  B  above) 

G.  Environmental  lawyers 
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169 

6,10,12,13,  36,41, 
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IV.       Environmental  Rights  as  a  Juridical  Issue 

A.    Development  of  environmental  rights  con- 
cepts in  law 

1  .  Sources  of  environmental  policy  in  the 
Constitution  of  the  United  States 
a.  Derivations  from  specified  powers 
and  obligations 
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a. 


b»  An  environmental  '*bill  of  rights"? 
"2,  The  National  Environmental  Policy  Act 
of  1 969  (PL  91  -1 90)  in  relation  to  envi- 
ronmental  rights 

3.  State  provisions,   constitutional  and 
statutory 

4.  Local  ordinances  and  controls 

B.  Implementing  environmental  rights  thrbugh 
civil  procedures  in  the  courts 

1  .  The  right  to  sue — the  issue  of  "standing" 

2.  Class  action  suits 

3.  Procedural  formalities 

4.  Judgments  and  penalties  ^ 

C.  Conflicting    interests    in  environmental 
issues  and  controversies 

1  .  Public  versus  private 

Legal  semantics  of  publically-in- 
volved  "private"  enterprise 

b.  Ex  post  facto  limitations  on  govern- 
■  ment  action 

c.  Substantive  "due  process"  as  a  de- 
fense against  public  action 

d.  Problems  of  prevention  and  protec- 
tion for  the  future  ^ 

2.  Federal  versus  state-local 

a.  Doctrine  of  preemption 

b.  Federal  guidelines  and  standards 

c.  Intergovernmental  agreements 

d.  Fixation  of  responsibility 

3.  Ecological  versus  economic 

a.  Pre-ecology  biases  of  present-day 
law 

b.  The  meanings  of  "use"  iri  judicial 
interpretation 

c.  Diffiotftties  in  determining  the 
boundaries  of  a  case  or  of  parties 
concerned  in  economic-ecological 
issues 
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d.  Redefining  the  concept  and  test  of 
'interest"  in  legal  controversies 
4.  Balancing  the  equities:  what  weights  152 
should  be  given  to  scientific  knowl- 
edge and  societies'  future? 


V.       Does  Effective.  Environmental  Policy  Require  22,22^29,38,71,75, 
New  Legal  Concepts  and  Practices?  76,201 

Am    Does  great  inequality  between  adversaries 

have  any  special  significance  in  environ- 
t^.^    mental   cases  that  juridical  innovation 

might  remedy? 

1 .  Citizen    involvement    in    decision-  2, 83, 84 
making  and  litigation  versus  govern- 
ment and  corporate  fiscal  power 

2.  Bureaucratic/industrial  control  of  in- 
formation 

B.  Do  the  complex  dynamicsof  modern  tech-  87 
nology,  and  mobilization  of  capita!  and 

legal  authorization,  render  traditional 

  iyd|c!ql  remed      ineffectual  ? 

1  .  Availability  and  justification  of  sum- 
mary or  delaying  procedures 

2.  Judicial    responses  to  illegal  "fait 
accompli" 

3.  Effect  of  public  information  require- 
ments on  the  balance  of  power 

C.  To  what  extent  could  differences  be  r  iv  „e 
satisfactorily  resolved  (for  all  parties) 
through  administrative  procedures  than 
through  litigation?  (cf.  Topic  11) 

1  •  Administrative  review  of  factua  I  issues 

2,  Ombudsman  technique 

3.  Arbitration 

D.  Can  scientific  evidence  or  unbiased  ex-  44,53 
pert  opinion  be  used  more  effectively  in 

in  adjudicating  environmental  disputes? 
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1  ;  Problem-solving    versus  adversary 
approaches 

2.  Translating  ecological  concepts  into 
legal  principles 

3.  Techniques  to  test  the  authenticity  of 
"expert"  testimony 


VI.       Environmental  Protection  Law  in  Vorious 
Countries 

A.  Australia 

B.  Canada  ^  ^ 


C.  Mexico 


32,65 


D,  Netherlands 
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E  •    South  Africa 


113 


F. 


Soviet  Union 


74,  242 


G.  West  Germany 
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LEADING  QUESTIONS 

(  .  •      '        .  •  ■  _ 

1  .       Dpes  a  nation,  and  specifically  the  United  States,  need  a  constitutional  en- 
vironmental bill  of  rights?  How  would  these  rights  be  defined?  What  should 
they  inciude?   What  protections  would  such  a  measure  odd  that  are  not  now  ^ 
available  through  other  legal  provisions? 

2.  What  are  the  traditional  powers  of  government  for  protecting  environmental 
quality?  How  effective  have  they  been?  What  innovations  have  been  pre- 
pared? What  juridical  problems  do  they  raise?  '  ^ 

3.  How  do  the  powers  of  United  States  federal,  state  and  local  government  in- 
terrelate on  environmental  issues,  specifically  with  respect  to  air  and  water 
quality  standards,  power  plant  Suiting,  radioactive  emissions^  land  Use  planning, 
eminent  domain,  and  wildlife  pro^ection? 

4.  Some  argue  that  the  National  Environmental  Protection  Act  has  been  too  ef- 
fective. Is  there  any  evidence  td'support  this?  Have  there  been  proposals 
to  amencj  the  Act?  To  what  degree  an^for  what  purpose? 

5.  The  Calvert  Cliffs  court  decision  has  been  called  "a  landmark  case,"  What 
was  the  case  and  in  what  respects  has  it  been  precedent-setting? 

6.  Cpmpare  the  intent  and  provisions  of  the  Michigan  Environmental  Prptection 
Act  of  1970  with  public  nuisance  law.  What  constitutional  issues  might  be 
raised  by  the  role  given  the  courts  by  the  Act? 

7.  How  do  statutory  law  and  common  law  differ  and  how  does  each  apply  to 
environmental  law?  To  what  extent  does  common  law  fail  to  protect  envi- 
ronmental "rights"  and  why? 

8.  Aircraft  noise  litigation  is  perhaps  one  of  the  best  documented  areas  of  noise 
abatement  suits.  Whr;t  have  been  some  of  the  findings  of  the  court  concern- 
ing aircraft  noise  and  property  rights? 

9.  Why  have  environmental  defense  groups  placed  greater  confidence  irr'courts 
than  in  administrative  agencies?  What  reasons  have  been  given  for  the  failure 

■of  Federal  agencies  to  protect  environmental  rights  or  amenities?  - 

10.  To  what  extent  has  environmental  litigation  been  used  as  a  cover  for  unrelated 
controversies?  What  dangers  would  ulterior  uses  of  environmental  litigation 
present?  Could  there  be  any  justification  for  this  type  ofaction?  Whatreme- 
dies  are  there  for  abuse  of  legal  procedures? 
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Because  the  state  of  the  environment  was  not  an  object  of  public  policy, 
modern  governments  have  not  been  structured  to  deal  generally  with  environmental 
issues.  Because  iPie  natural  environment  was  perceived  laraply  as  a  storehouse  of 
resources  for  economic  activity  and  a  sink  for  the  discharge  of  wastetproducts,  these 
functions  tended-to  become  determinants  of  administrative  organization.  For^ex-. 
ample,  government  agencies  were  established  to  assi;5t  or  control  forestry,. mining, 
agriculture,  and  outdoor  recreation .  Public  agencie^s  were  established ^early  in 
history  for  purposes  of  flood  control,  irrigation,  drainage,  domestic  water  supply, 
road  building,  and  canal  building,  among  other  forms  of  environment-shaping 
construction. 

The  conservation  movement  introduced  some  new  forms  of  public  organization, 
for  example,  national  parks,  agencies  for  the  protection  of  wildlife  and  for  the 
conservation  of  soil,  fossil  fuels,  and  minerals.  But' these  agencies  didnot  easily 
accommodate  the  objectives  of  the  environmental  quality  movement.  Even  the  con- 
servation agencies  were  often  more  concerned  v^ith-promoting use,  production,  and 
econom.ic  growth  than  with  maintaining  the  integrity  and  self-renewing  capabilities 
of  natural  systems.  "Old  line"  natural  resource  and  conservation  agency  personnel 
often  saw  in  theorise  of  environmental  and  ecological  policy  issues  a  threat  to  their 
own  importance  and  autonomy.  Moreover,  the  tendency  to  identify  environmental 
policy  with  the  abatement  of  pollution  limited  the  influence  of  environmental 
considerations  in  administrative  organization  generall/. 

First  efforts  at  structural  change  merely  added  units  for  control  of  air  and 
water  pollution  and  solid  waste  management  to  existing  structures.    The  flow  of 
pollutants  through  all  media  suggested,  however,  the  desirabilityof  consolidated 
agencies  for  pollution  control;  the  United  States  Environmental  Protection  Agency 
was  organized  in  19/0  on  the  .basis  of  this  cgnsideration .  The  odoption  of  national 
environmental  policies  led  to  t^e  establishment  of  coordinative  structures  at  highest 
administrative  levels.  For  example,  ministries  for  the  environment  were  established 
in  France  and  the  United  Kingdom,  the  Council  for  Environmental  Quality  was 
placed  in  the  Executive  Office  *of  the  President  of  the  United  States,  and  an 
Environment  Protection  Board  was  established  as  a  high-level  coordinative  body  in 
its  government  in  Sweden.   Similar  tendencies  to  create  high-level  policy  formu- 
lating and  coordinative  bodies  have  appeared  at  various  subnational  levels  of 
government  (e.g.,  stdtes,  provinces,  municipalities,  and  intergovernmental  ogencies),. 
Administrative  procedures  have  also  been  affected,-scientific  information  and  pro- 
blem-solving playing  a  relatively  larger  role  than  in  most  of  traditional  public  ad- 
ministration.  Two  unresolved  problems  atRolicy  andstructure  are:  (1)  how  should 
goverrj-nental  and  nongovernmental  organizations  interrelate  to  administer  environ- 
mental control  measures,  and  (2)  how  should  the  Nation  organize  to  reconstruct 
and  restore  degraded  environments? 
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TOPICAL  OUTLINE 


REFERENCE  KEY 


J.  The  Administrative  Roles  of  Government  in 
Environmental  Affairs:  Defined  Primarily  in 
Relation  to  the  United  States  of  America  - 


A.    Respurce  management  and  environment- 
shaping  development 


1 .  Resources  of  the  public  domains 

a.  Land 

b.  Minerals 

c.  Timber 

d.  Water. 

e.  Wildlife 

2.  Developmental    activities  (public 
Works) 

a.  Dams  for  power  and  water  supply 

b.  Irrigation  and  drainage  systems 

c.  Highways 
d»  Airports 

e.  Military  installations 

f.  Public  housing 

3.  Regulatory  activities 

a.  Licenses,  franchises,  and  pepmits 

(1)  Hydiopower  sites 

(2)  Nuclear  reactors 

(3)  Extraction  of  ground  water 

(4)  Hunting  and  fishing 

b.  Registry  (e.g.,  pesticides)  , 

c.  Quality  control  over 

■  0)Air 
(2)  Water 


(3)  Landscape 


U  18,2:^2^  25, 
40,90/99,1 02, 114, 
118,125,179,184, 
189,196,197,  211,. 
21?  241,  243,352^ 
354,  380 

9,3^56,5:^74,101, 
11^  146,172,191, 
231,23:^  236,239, 
272,27:^304,  31V 
3]  2,  363 


5^  73 
152,  319 


111,  195 
32 


293 

33^  117,  162,  170, 
178 

83,9:^186  . 
43,  .44, 47,  96, 143, 
154,  167,171,212, 
274, 284 
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(4)  Housing 

(5)  Noise 

B,  Conservafion  and  preservafion 

1  .  Sfrafegic  maferials 

a.  fnergy  sources  (cf.  Topic  05) 

b.  Critical  minerals  generally 

c.  Forests 

d.  Arable  land 

2.  Endangered  species^  of  animals  and 
plants 

3.  Unique  or  distinctive  areas 

a.  National  parks  and  monuments 

b.  Reservations  for  ethnic  purposes 

c.  Coastal  areas 

d.  Fragile  environments 

C.  Aids   to   decision-making:  measuring, 
monitoring,  and  warning 


1  .  Indicators  of  environmental  condition 
and  quality  • 

2.  Epidemiology  (cf.  Topic  04) 

3.  Toxicants  in  the  environment 

4.  Air  quality 
•'5.  Water  quality 

6.  Waste  management 


Structure  of  Environmental  Administration  in 
Relation  to  Constitutional  and  Geographic 
Allocations  of  Responsibility  and  Authority: 
Comparative  Illustrations 

A^^  United  States  of  America:  responsibilities 
and  functions — the  Federal  government 
and  the  states ' 
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.    135,-285,295,  317 

72,75,88,100,101, 
147,  159,160,  180, 
208,  238,  261 

74,  82,  136,  140 

218,229 
264 


82,  84,  141 


75,  77,  140,  266 


103,  112,  119,  146, 
155,  157,174,  192, 
230,245,  247,251, 
271,288,296,  300, 
303,  316,  346 
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315 

142,  182,244,  314, 
318,  326,  347 


27,  127,  128,  176, 
188,  203,220,  221, 
228,  248,  24?  260, 
265,  267,  in,  278, 
279 

2,6,26,  29,30,  31^ 
4^  53,  60,  65,  68, 
10(5,  108,166,  177, 
1 94,  206,  2Q7,  232, 
268,  26?  283,  297 
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The  President'ond  the  Federal  agencies  1 10,  145,215,  250, 

,  '  254 

a.  Executive  Office  of  the  President  306,  341,342,  343, 

344 

0)  Council  on EnviFonmehta I  Quality  5,  21,52  290,  299, 

339/ 340 

^  (2)  Office  of  Management  and  Budget  153  <- 

'  (3)  Coordinative  role  of  the  "White 
House"  and  Federal  Energy  Office 

b.  Execu^ive  departments,  with  special 
attention  to  _ 

(1)  Department  of  Agriculture 

(a)  Forest  Service  218,229 

(b)  Soil  Conservation  Service 

(2)  Department  of  Commerce 

(a)  National  Oceanic  and  Atmo-  292,  307, 308,  322, 

spheric  Administration  o^^'oor  q90 

(3)  Department  of  the  Interior  ^4  "^^o^  "^^^ 

(a)  National  Park  Service 

(b)  Bureau  of  Outdoor  Recreation 

(c)  Bureau  of  Mines 

(d)  Bureau  of  Reclamation  • 

(e)  Bureau  of  Publlc^Lqnds 

(4)  Department  of  Housing  and  Urban 

Development         „  » 

(5)  Department  of  Transportation  ^ 

(a)  F.ederal    Highway  Adminis- 
tration- 

(b)  FederaJ  Aviation  Agency  . 

(6)  Department  of  Health,  Education  <3^iJ,  -^^^V  "^^^ 

ancj  Welfare  •  .    .  , 

'  (a)  kationaNnstitutes  of  Health 

(b)  Office  of  Education        ,  .  ^ 

(7)  Department  of  Defense  ^ 
(a)  Army  Corps. of  Engineers      ,      .  287  378 

Iridependent  agencies  and  commissj.  < 


.11  *i9        46  81 

(1)  Atomic  Energy  Commission  ^       J.^^'^^^^^  ^^^^'^^3^ 

.    -      ■  '       256,280,^^1  - 

(2)  Federal  Power  Commissron 
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(3)  Federal  Energy  Administration  (?) 

(4)  Environmental  Protection  Agency  ■ 


(5)  National  Aeronautics  and  Space 
Administration 

(6)  Tennessee  Valley  Authority 

(7)  Appalachian  Regional  Commission 
d»  Propolis  for  organizational  change 

2»  The  Congress 


-a.  Committees  of  the  Seaate 

(1)  Interior  and  Insular  Affairs 

(2)  Government  Operations 

(3)  Commerce 

(4)  Public  works 

'  b»*  Committees  of^the  House  of  Repre- 
sentatives 

(1)  Interior  .and  Insular  Affairs 

(2)  ^  Government  Operations 

(3)  Science  and  Astronautics 

(4)  Merchant  Marine  and  Fisheries 

c».  Joint  Connmittees  ^ 
d«  Library  of  Congress:  '  Congressional 
Research  Service  ^       .  .  > 

3\  'State -interstate  environmental  admin- 
istration, with  special  attention  to 

/ 

a.  California     '  ^ 

b.  Hawaii 

c.  Illinois 

d.  New  York 

e .  Vermont 

f  •  Interstate  commissions 


63,  64,  78,  89,  92, 
156,  173^252,  29 T, 
330,  331,332,  333, 
334,  335,336,  33:5  . 
338,  377 
121 

5%  132,  134,  151, 
181,  198,  258 

7,  28,  61,  149,  150 
14,17,95,107,175, 
190,202,205,  246, 
257,  289,  305 

311,  312,  313  . 
309,  310 
307,  308 

314,315,316,317, 
318,  319 


287,  28,8,  28?  290, 
291,  292,  293 
302;  303,  304,  305 
296,  29:7  298,  299, 

301  '  • 
'  306 
' .  1 94 

70^83,98^124,131, 
136,  ]67f  171,  204, 

^  210,  212,223,  242, 

'   348,  362 

■  4 
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'154,  1*87,  243,  258 
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4.  Environmental  Impact  analysis  proce-  38,49,209,234,329 
dures:  Federal  and  state 

a.  Administrative  Implementation  of  50,  51,79,80,  152, 
the  National  Environmental  Policy  1 93,, 286,  31 9,  350, 
Act  Section  102  (C)     .                '  360,  384 

b.  Environmental  Impact  procedures  In  ,  386 
state  and  local  jurisdictions 

c.  Possible  extenslonsof  environmental 
impact  assessment  techniques 

B.    Canada  128,  166,200,  355, 

369,  371,  381,  387 

1.  Allocation  of  responsibilities  between, 
the  federal  and  provincial  governments 

2.  CoOncIl  6f  Resource  Ministers  , 

3.  Structure  of  environmental  adminis-  ^ 
tratlon:  federal  ^ 

a.  Role  of  the  Parliament  - 

b.  Executive 

(1)  Depprtment  of  the  Environment 

[Environment  Canada,  1971] 
(2f  Erivlronmental  Advisory  Council 
(3)  Territorial  administration 

4.  Provincial  orpanWatlon  arfd  adminis- 
tration 

d.    Mexico         '  .  '  367 

1 .  Principal  legislative  provisions 

a.  Federal  Law  for  the  Prevention  and  ' 
Control  of  Environmental  Contami- 
nation (March  23,  1971} 

b.  Constitutional  Amendment:  Article  '  ^  ^ 
73,  Clause  4  of  Fraction  16  (en-  ■ 

larglng  powers  of  the  Council  of  . 
Health  to  develop  ontl-pollutlon 
legislatlorv  subject  to  Congressional 
review  and  Presidential  veto,  July 
6,  1971)  .  . 

2 .  Admlfilstrattve  organization 

a.  National  Tripartite  Commission 

b.  Committee  for  the  Study  of  Environ- 
mental Contamination  of/the  Na- 
tional Council  of  Scle'nce  and  Tech- 
nology [CONACYT]  -.^ 
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Ce  Judicial  Commiffee  for f he  Preven- 
f  ion  and  Confrol  of  Environmenfal 
Confaminofion 
3,  Regulatory  implemenfafion 

9^  Sfondardsand  confrol  mechanisms 
^bp  Enforcement  procedures 
Cm  Poiifical  considerations:  environ-" 
mental   quality   versus  economic 
(,  development 

Sweden 

1 ,  Role  of  the  Parliament;  basic  legSs'=- 
lotion 

a.  Environment  Protection  Act  of  1969 

b.  Nature  Conservancy  Act 

c.  Public  health  legislation 

d.  Building  legislation 

2,  Structure  of  the  Government:  national 
a;  Ministry  of  Agriculture 

(1)  Environmental   Advisory  Com-^ 
mittee 

(2)  National    Environmental  Pro^ 

tection  Board 

(3)  Franchise   Board  for  Environ'- 
mental  Protection 

(4)  National  Board  of  Forestry 

(5)  National  Board  of  Agriculture 
b«  Minlstryof  Health  and  Social  Affairs 

c.  Ministry  of  Physical  Planning  and 
Local  Government 

d,  Swedish  Forest  Service 

3,  Regional-local  authorities 

Soviet  Union 

U  Russian  and  Marxist  doctrines:  relation 
to  natural  resources,  conservation,  and 
the  environment 

2,  Ministerial  responsihiltty  for  resource 
management 

a.  Ministry  of  Agriculture 

^6 


]]],  ]2B,  129,130, 
213y270 


I48,253y356,  366, 
368,  372,  373,  374 
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(1)  State  inspectorate  for  the  Super- 
vision of  Land-Use  and  Soil  Con- 
servation 

(2)  Central  Directorate  for  the  Con- 
servation of  Nature^  Nature  Pre- 
serves, and  the  Hunting  Economy 

b.  Ministry  of  Reclamation  and  Water 
Res9urces  Management     -  '  ' 

c.  Ministry  of  PublioHealth  (air  and 
water  pollution) 

^   d.  Ministry  of  Fisheries 

e.  State  Committee  on  Forestry 

2.  Academy  of  Sciences  of  the  USSR: 
Council  on  the  Conservation  of  Nature 

3.  Research  institutes 

4.  Role  of  professional  societies,  member- 
ship organizations^  and  All-Union  Con- 
ferences on  Nature  Conservation 

F.    Japan  48,  224/225, 

\  22Z  349 

1 .  /HHitudes  toward  natural  resources  and 
Environment :  a  paradox 

2.  Fundamental  Lxiw  for  Environmental 
Pollution  Control,  1967  and  1970  ex- 

a 

tensions  and  amendments 

a.  Conference  of  Cabinet  Ministers 

b.  Headquar;ers  for  Environmental 
Pollution  Control  Measures 

c.  Headquarters  of  Countermeasures 
for  Environmental'  Pollutlo^i 

d.  1972  law  concerning  entrepreneur 
bearing  the  costof  publip  pollution 

^  control 

3.  Administrative  structure 

a.  Prime  Minister'?  Office  , 
/(I)  Environment  Agency  (1971) 

(2)  Science  and  Technology  Agency 

(3)  Economic  Planning  Agency  I 

b.  Ministry  of  Jnternational  Trade  and 
Industry  (energy,  minerals^  resources 
development,  etc.) 
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c.  Ministry  of  Agriculture  (forests, 
fisheries,  agricultural  land) 

d.  Ministry  of  Construction  (land-use, 
urban  redevelopment,  public  works) 

e.  Ministry  of  Health  and  Welfare 
(environmental  sanitation) 

f.  Environmental    Pollution  Control 
Service  Corporation  (1970) 

,  Role  of  public  associationsand  public 
opinion:  Movement  for  a  Charter  for 
the  Protection  of  Nature 
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288.  United  States  Congress.    House,    Committee  on  Government  Operations. 

Subcommittee  on  Conservation  and  Natural  Resources.  Application  of 
Aerospace  and  Defense  Industry  Technology  to  Environmental  Problems. 
Hearings  of  the  Subcommittee  to  the  Committee  before  the  91st  Congress, 
2d  Session,  November  23-24,  1970.  Washington,  D.C.:  United  States 
Government  Printing  Office,  1970,  259.  ' 

289.  .   House.   Committee  on  Government  Operations.  Subcom- 
mittee  on  Conservation  and  Natural  Resources.   The  Environmental  Decade 
(Action  Proposals  for  the  1970's).   Hearings  of  the  Subcommittee  to  the 
Committee  before  the  91st  Congress,  2d  Session,  February  2-6;  March 

13;  and  April  3,  1970.  Washington,  D.C.:  United  States  Government 
Printing  Office,  1970,  361. 

e 

290.  .   House.   Committee  on  Government  Operations.  Subcom- 
mittee  on  Conservation  and  Natural  Resources.   Transferring  Environmental 
Evaluation  Functions  to  the  Environmental  Quality  Council.    Hearings  of 
the  Subcommittee  to  the  Committee  before  the  91st  Congress,  1st  Session, 
July  9,  1969.  Washington,  D.C.:  United  States  Government  Printing 
Office,  1969,  56. 

291.  .    House.   Committee  on  Government  Operations.  Subcom- 
mittee  on  Executive  and  Legislative  Reorganization.   Reorganization  Plan 
No.  3  of  1970  (Environmental  Protection  Agency).   Hearings  of  the  Sub- 
committee to  the  Committee  before  the  91st  Congress,  2d  Session,  July 
22,  23,  and  August  4,  1970,  Washington  D.C.:  United  States  Govern- 
ment Printing  Office,  1970,  209. 

292.  .   House.   Committee  on  Government  Operations.  Subcom- 
mittee  on  Executive  and  Legislative  Reorganization.   Reorganization  Plan 
No.  4  of  1  970  (National  Oceanic  and  Atmospheric  Administration) .  Re- 
port Prep6red  by  the  Subcommittee  for  the  Committee  and  delivered  before 
the  91st  Congress,  2d  Session,  July  28-29,  1970.  Washington,  D.C.: 
United  States  Government  Printing  Office,  1970,  164. 

293.  .   House.   Committee  on  Government  Operations.  Subcommit- 
tee  on  Intergovernmental  Operations.   Deficiencies  in  Administration  of 
Federal  Insecticide,.  Fungicide,  and  Rodenticjde  Act.   Hearings  of  the 
Subcommittee  to  the  Committee  before  the  91st  Congress,  1st  Session, 
May  7  and  June  24,  1969.  Washington,  D.C.:  United  States  Govern- 
ment Printing  Office,  1969,  310. 
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294.   United  States  Congress.   House.  CommitteA  on  Interstate  and  Foreign  Com- 
merce.  Subcommittee  on  Communications  and  Power.   Powerplant  Siting 
and  Environmental  , Protection.   Hearings  of  the  Subcommittee  to  the  Com- 
mittee before  the  92d  Congress,  1st  Session,  May  4,  6-7,  11-13,  and 
25-27,1971.  Washington,  D.C.:   United  States  Government  Printing 
Office,  1971,  1194.    [Three  Parts] 

House.   Committee  on  Interstate  and  Foreign  Commerce. 
Subcommittee  on  Public  Health  and  Environment.   Noise  Control.  Hear- 
ings of  the  Subcommittee  to  the  Committee  before  the  92d  Congre'ss,  1st 
Session,  June  16-17,  and  22-24,  1971,  504. 

'   House.   Committee  on  Merchant  Marine  and  Fisheries.  Na- 
tional  Environmental  Data  System.   Report  Prepared  by  Mr.  Jarmatz  fJT" 
the  Committee  and  delivered  before  the  91st  Congress,  2d  Session,  No- 
vember 25,  1 970.  ^^A^ifshington,  D.C. :  United  States  Government  Printing 
Office,  1969,  56. 

'  House.   Committee  on  Merchant  Marine  and  Fisheries.  Sub- 

committee on  Fisheries  and  Wildlife  Conservation.  Adg^inistration  of  the 
National  Environmental  Policy  Act.   Hearings  of  the  Subcommittee  to  the 
Committee  before  the  91st  Congress,  2d  Session,  December  7-1 1 ,  16,  18, 
and  21,  1970.  Washington,  D.C. :  United  States  Government  Printing 
Office,  1970,  Part  I,  1279  and  Part  I!,  822. 

 House.   Committee  6n  Merchant  Marine  and  Fisheries.  Sub- 
committee on  Fisheries  and  Wildlife  Conservation.  Administration  of  the 
National  Environmental  Policy  Act-1972.   Hearings  of  the  Subcommittee 
to  the  Committee  before  the  92d  Congress,  2d  Session,  February  17,  1972. 
Washington,  D,C.:  United  States  Government  Printing  Office,  1972 
1887.    [Two  Parts] 

 __•   House.  Committee  on  Merchant  Marine  and  Fisheries.  Sub- 
committee on  Fisheries  and  Wildlife  Conservation.   Council  on  Environ- 
Q':'"*'^^'   Hearings  of  the  Subcommittee  to  the  Committee  before 
the  yist  Congress,  2d  Session,  March  5  and  August  12,  1970.  Washington, 
D.C:  United  States  Government  Printing  Office,  1970,  166. 

 House.   Committee  on  Merchant  Marine  and  Fisheries.  Sub- 
committee on  Fisheries  and  Wildlife  Conservation.  Environmental  Data 
Bank.   Hearings  of  the  Subcommittee  to  the  Committee,  Pursuant  to  House 
l^utions  17436,  17779,  and  18141,  before  the  91st  Congress,  2d  Session, 
June  2-3,  and  25-26,  1970.  Washington,  D.C.:  United  States  Govern- 
ment Printing  Office,  1970,  395. 
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301.      United  States  Congress.  House.  Committee  on  Merchant  Marineand  Fish- 
eries.   Subcommittee  on  Fisheries  and  Wildlife  Conservation.  Environ- 
mental  Quality.   Hearings  of  the  Subcommittee  to  the  Committee,  , 
P.vt.aant  to  House  Resolution  6750  and  Other  Related  Bills,  before  the 
91st  Congress,  1st  Session,  May  7-26  and  June  13-27,  1969^  Washing- 
ton, D.C.:  United  States  Government  Printing  Office,  1969,  4/2. 

302 o  House.   Committee  on  Science  and  Astronautics^  $ubcom- 

mittee  on  Science,  Research  and  Development.'  Environmental  Qgajfty.- 
Hearings  of  the  Subcommittee  to  the  Committee  before  the  90th  Congress, 
2d  Session,  January  17,  18,  19,  31;  February  1,  2;  and  March  12-14, 
19^8.   Washington,  D.C.:  United  States  Government  Printing  Office, 
1968,  588.  *      ^  *i 

303„  .  ^House.   Committee  on  Science  and  Astronautics.  Sub- 

committee  on  Science,  Research  and  Development.  Environmental 
Science  Centers  at  Institutions  of  Higher  Education.   Report  Prepared 
by  the  Subcommittee  for  the  Committee  and  Delivered  before  the  91st 
Congress/  1st  Session,  December  15,  1969.  Washington,  D.C.:  United 
States  Government  Printing  Office,  1969,  17. 

304p  .   House.   Committee  on  Science  and  Astronautics.  Sub- 

committee  on  Science,  Research  and  Development.   Managing  the 
Environment.  Report  Prepared  by  the  Subcommittee  for  the  Committee 
and  Delivered  before  the  9C^h  Congress,  2d  Session,  June  17,  1968. 
Washington,  D.Co:  United  States  Government  Printing  Office,  1968, 
59. 

305o  «   House.   Committee  on  Science  and  Astronautics.   Sub-  ' 

committee  on  Science,  Research  and  Develppment.   Technical  Infor- 
mation  for  Congress.   Report  Prepared  by  the  Subcommittee  for  the 
Committee  and  Delivered  before  the  91st  Congress,  1st  Session,  Apr'I 
25,  1969.  Washington,  D.Co:  United  States  Government  Printing 
Office,  1969,  521.  , 

* 

306 o     United  States  Congress.   Joint  House-Senate.   Executive  Office  of  the 
President.   Message  on  Environment:  Mei>sage  from  the  President  of 
the  United  States  Outlining  Legislative  Proposals  and  Administrative 
Actions  Taken  to  Improve  Environmental  Quolity^   Letter  of  Trans- 
mittal from  the  President  of  the  United  Stafes  to  the  91st  Congress, 
2d  Session,  February  10,  1970.  Washington,  D.C.^  United  States 
Government  Print  ing  Office,  197Q,  14.    [House  Document  91-225] 
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'  307.   United  States  Congress.    Sena^-e.  Commrttee  on  Commerce.  Subcommittee 
on  Oceanography.   Federal  Oceanic  and  Atmospheric  Organization. 
Hea  rings  of  the  Subcommittee  to  the  Committee  before  the  91st  Congress, 
1st  and  2d  Sessions,  December  17,  1969  and  May  4,  1970.  Washington, 
D.C.:  United  States  Government  Printing  Office,  1970,  1286.  [TwoParts] 

308.  »   Senate.   Committee  on  Commerce.   Subcommittee  on  Ocean- 

ography.   Reorganization  Plan  No.  4  of  1970  to  Create  a  National  Oceanic 
'  and  Atmospheric  Administration  in  the  Department  of  Commerce.  Hearings 
of  the  Subcommittee  to  the  Committee  before  the  91st  Congress,  2d  Session, 
July  27,  1970.  Washington,  D.C.:  United  States  Government  Printing 
Office,  1970,  18. 

309*   ,   Senate.   Committee  on  Government  Operations,  Subcom- 
mittee on  Water  and  Power  Resources.  "^Review  of  Saline  Water  Program 
of  1971 .   Hearings  of  the  Subcommittee  to  the  Committee,  Pursuant  to 
Senate  Resolution  3426,  before  the  91st  Congress,  2d  Session,  March  2-3, 
1970.  Washington,  D.C.:  United  States  Government  Printing  Office, 
1970,  115. 

310.  ^  ,   Senate,   Committee  on  Government  Operations.  Subcom- 
mittee on  Intergovernmental  Relations.  Establish  A  Select  Senate  Com- 
mittee  on  Technology  and  the  Human  Environment.   Hearings  of  the  Sub- 
committee to  the  Committee  before  the  90th  Congress,  1st  Session,  March 
15,  16,  and  20;  and  ApriJ  5,  6,  anS  ll,  1967.  Washington,  D.C.: 
United  States  Government  Printing  Office,  1967,  409. 

31 1  ,   ,   Senate.   Committee  on  Interior  and  Insular  Affairs.  A  Defi- 

nition  ofthe  Scope  of  Environmental  Management.    Report  Prepared  by 
Daniel  Dreyfus  for  the  Committee,  and  delivered  before  the  91st  Congress, 
2d  Session,  January  1970.   Washington,  D.C.:  United  States  Government 
Printing  Office,  1970,  27. 

312,  ^  ^  ,   Senate.   Committee  on  Interior  and  Insular  Affairs.  A  Na- 

tional  Policy  for  the  Environment.  A  Report  on  the  Need  for  a  National 
Policy  tor  the  hnvironment:  An  txplanation  ot  Its  Purpose  and  Content; 
An  txploration  ot  Means  to  Make  It  Effective;  and  A  Listing  of  Questions 
Implicit  in  Its  Establishment.  A  Special  Report  Prepared  by  Lynton  K, 
Caldwell,  With  the  Assistance  of  William  J.  Van  Ness  (Together  With  A 
Statement  by  Senator  Henry  M.  Jackson),  for  the  Committee,  and  deliv- 
ered before  the  90th  Congress,  2d  Session,  July  11,  1968.  Washington, 
D.C.:  United  States  Government  Printing  Office,  1968,  35.  Reprinted 
as  Appendix  I  Joint  House- Senate  Colloquium  to  Discuss  A  National  Policy 
for  the  Environment.   Hearings  ot  the  Senate  Committee  on  Interior  and 
Insular  Attairs  and  the  House  Committee  on  Science  and  Astronautics  before 
the  90th  Congress,  2d  Session,  July  17,  1968.  Washington,  D.C.:  United 
States  Government  Printing  Office,  1968,  233.   [Note  especially  87-127] 
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313.  United  States  Congress.  Senate.  Committee  on  Interior  and  insular  Affairs. 

The  President's  Proposal  to  Establish  a  Department  of  Natural  Resources. 
Hearings  of  the  Committee  before  the  92d  Congress,  2d  Session,  January 
28,  1972.'  Washington,  D.C.:  United  States  Government  Printing 
Office,  1972,  161.  U 

314,  .   Senate.   Committee  on  Public  Works.   Subcommittee  on 
 Air  and  Water  Pollution.   Disposal  of  Junked  and  Abandoned  Motor  Vehi- 

cles.   Hearings  of  the  Subcommittee  to  the  Committee  before  the  91st 
"Egress,  2d  Session,  August  19  and  26,  1970.  Washington,  D.C.: 
United  States  Government  Printing  Office,  1970,  416. 

2]5,  .   Senate.   Committee  on  Public  Works.   Subcommittee  on 

 Air  and  Wa^er  Pollution.   Manpower  and  Training  Needs  for  Air  Pollution 

Control.   Report  Prepared  by  the  Secretary  of  health.  Education  and 
Welfare  for  the  Subcommittee  of  the  Committee,  in  Compliance  with  the 
Clean  Air  Act  Amendments  of  1970,  and  delivered  before  the  91st  Con- 
gress. 2d  Session,  June  1970.  Washington,  D.C.:  United  States  Gov- 
ernment Printing  Office,  1970,  44.    [Senate  Document  91-98] 

316,  -  .   Senate.   Committee  on  Public  Works.   Subcommittee  on  ^ 
 Air  and  Water  Pollution.   National  Environmental'  Laboratories.  Hearings 

on  a  Compilation  of  Comments  and  Materials  Related  to  a  Proposed  Envi- 
ronmental  Laboratory  Prepared  by  the  Subcommittee  for  the  Committee, 
Pursuant  to  Senate  Resolution  1113,  and  delivered  before  the  92d  Con- 
gress, 1st  Session.  April  28-29;  and  May  3-6;  Washington,  D.C.: 
United  States  Government  Printing  Office,  1971,  1296.    [Two  Parts] 

317,  *        .   Senate.   Committee  on  Publid  Works.   Subcommittee  on^ 
Air  and  Water  Pollution.   Report  to  the  President  and  Congress  on  Noise. 
Report  Pr'fepared  by  the  Aden inist rotor  of  the  environmental  Protection 
Agency  fdr  the  Subcommittee  of  the  Committee,  jn  Compliance  with  the 
Clean  Air  Act  Amendments  of  1970,  and  delivered  before  the  92d  Con- 
gress, 2d  Session,  January  24,  1972.  Washington,  D.C.:  United  States 
Government\Printing  Office,  1972,  472.    [Senate  Document  92-63] 

318,  .  ^enate.   Committee  on  Public  Works.   Subcommittee  on 
 Air  and  WaterVollution.  Waste  Management  Research  and  Environmental 

Quality  Manag\ment.   Hearings  of  the  Subcommittee  to  the. Committee 
before  the  90th  Congress,  2d  Session,  May  22;  June  3;  and  July  9-10,  , 
1968.  WashingtoVi,  DX.:  United  States  Government  Printing  Office, 
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319.  United  States  Congress,  Senate.  Committee  on  Public  Works.  Subcommittee 

on  Roads.   National  Environmental  Policy  Act  Relative  to  Highways. 
Hearings  of  the  Subcommittee  to  the  Committee  before  the  91st  Congress, 
2d  Session,  August  25,  1970.  Washington,  D.C.:  United  States  Gov- 
ernment Printing  Office,  1970,  59. 

320.  United  States  Department  of  Agriculture.  Control  of  Agriculture-Related 

Pollution:  Report  to  the  President  of  the  United  States,  January  1969. 
Washington,  D.C.:  United  States  Government  Printing  Office,  1969, 
178.  /  " 

V  321.  ,   Managing  Our  Environment:  A  Report  on  Ways  Agricultural 

Research  Fights  Pollution.  Washington,  D.C:  United  States  Government 
Printing  Office,  1972,  48. 

322.  United  States  Department  of  Commerce.   National  Oceanic  and  Atmospheric 

Administration.  ;  Federal  Plan  for  Marine  Environmental  Prediction,  Fiscal 
Year  1973.   Report  Prepared  by  Richard  E.  Hallgren,  the  Federal  Co-  ~ 
ordinator  for  Marine  Environmental  Prediction,  National  Oceanic  and 
Atmospheric  Administration,  Uni^-ed  States  Department  of  Commerce. 
Washington,  Q.C:  United  States  Government  Printing  Office,  1972, 
,  81. 

323.  .   National  Oceanic  and  Atmospheric  Administration.  First 
Five  Years  of  the  Environmental  Satellite  Program — An  Assessment.  Wash- 
ington, D.C.:  United  States  Government  Printing  Office,  1971,  30. 

324.  .  National  Oceanic  and  Atmospheric  Administration.  Project 
Stormbury  -  1972.  Washington,  D.C.:  United  States  Government  Print- 
ing Office,  1972,  14. 

'325.   United  States  Department  of  Health,  Education  and  Welfare.  Environmental 
Health  Service.   Environmental  Control  Administration.   Grants  Activities 
Supported  by  the  Environmental  Control  Administration  of  the  Environ- 
•    mental  Health  Service.   Compiled  by  Raymond  T.  Moore,  Julius  J.  Sabo, 
and  Donna  M.  VanKirk,  Washington,  "D.C.:  United  States  Government 
Printing  Office,  1970,  559. 

326.  *  .   Public  Health  Serv-ice.   Bureau  of  Solid  Waste  Management. 

Comprehensive  Studies  of  Solid  Waste  Management:  First  and  Second 
Annual  l^eports.   Washington,  D.C.:  United  States  Government  Printing 
Office,  1970,  First  Report:  202;  and  Second  Report:  245.    fPHS  Pub- 
lication No.  2038] 
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327.  United  Stat.es  Department  of  Health,  Education  and  Welfare.  Public  Health 

Service.  Bureau  of  Solid  Waste  Management .  Solid  Wa^e  Management: 
Abstracts  and  Excerpts  from  the  Literature.  Compiled  by  C.  G  .  Golueke 
and  the  Staff  of  the  College  of  Engineering,  University  of  California. 
Washington,  D.C.:  United  -States  Government  Printing  Office,  1970. 
•  Vol.  I,  308;  Vol.  II,  147.   fPHS  Publication  No.  2039] 

328.  United  States  Department  of  the  Interior.  Bureau  of  Rechmation  .  Pro- 

ject  Skywater:  1971  Annual  Report.  Washington,  D.C.:  United  States 
Government  Printing  Office,  T9757392. 

329.  .  Department  of  Geological  Survey.  A  Procedure  for  Evalu- 
ating  Environmental  Impact.  Washington,  D .C. :  United  States  Govern- 
ment Printing  Office,  1973,  13. 

330.  United  States  Environmental  Protection  Agency.  A  Progress  Report:  Decem- 

ber 1  970-June  1 972 .   Springfield,  Virginia:  National  Technical  Infor- 
mation Center,  United  States  Department  of  Commerce,  1972,  117. 

• 

22},  .  The  Challenge  of  the  Environment:  A  Primer  on  EPA's 

Statutory  Authority.  Washington,  D.C.:  United  States  Government 
Printing  Office,  1972,  34. 

332,  .  Groups  That  Can  Help.  Washington,  D.C.:  United 
States  Government  Printing  Office,  1972,  12, 

333.  ,   Institutional  Arrangements  for  Waher  Quality  Management 
Planning.  Washington,  D .C. ;  United  States  Government  Printing 
Office,  1972,  49. 

334^  ,  Toward  a  New  Environmental  Ethic.  Washington,  D.C.: 

United  States  Government  Printing  Office,  1971,  24. 

■335,  .   Offic§  of  the  Comptroller  General  of  the  United  States. 

Report  to  the  Congress  by  the  Comptroller  General  of  the  United 
States  on  the  Water  Pollution  Abatement  Program:-  Assessment  of 
Federal  and  State  Enforcement  Efforts,  March  23,  197^^.  Washington, 
DC-  United  States  Government  Printing  Office,  1972,  55. 

22(i.  .   Office  of  Noise  Abatement  and  Control .  Summary  of 

Noise  Programs  in  the  Federal  Government.  Washington,  D.C: 
United  States  Government  Printing  Office,  1971,  variously  paged. 
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337.  United  States  Environmental  Protection  Agency.  Office  of  Public  Affairs.  In 

Productive  Harmorly.  Washington,  D.C.:  United  States  Government  Printing 
Office,  1972,  13. 

338.   ^  . '  Resource  Management  Branch.   Office  of  Research  and  Monitor- 
ing.  EX  PRO  '73;  Office  of  Research  and  Monitoring  Extramural  Program  In- 
formation Bulletin,  Fiscal  1973.  Washington,  D.C.:  United  States  Govern- 
ment  Printing  Office,  1972,  253. 

339.  United  States.  Executive  Office  of  the  President.  Couhcil  on  Environmental 

Quality.  Ehvironmental  Quality:   First  Annual  Report  -  1970;  Second  An- 
nual Report  -  1971;  and  Third  Annual' Report  -  1972.'  Washington,  D.C.:- 
United  States  Government  Printing  Office,  1970,  326;  1971,  360;  1972, 
450. 

340.   .   Council  on  Environmental  Quality.  The  President's  1971  En- 
vironmental Program.  Washington,  D.C.:  United  States  Government  Print- 
ing Office,  i971,  306.  .  '  ' 

341  .   .   National  Council  on  Marine  [Resources  and  Engineering  Develop- 
ment.  Marine  Science  Activities  of  the  Ndtions  of  Africa;  ...  of  Canada 
and  the  Nations  of  Europe;  .  .  .  of  the  Nat-ions  of  East  Asia;  .  .  .  of  the 
Nations  of  Latin  America;  .  .  .  of  the  Nations" of  the  Near  East  and  South 
Asia.     Washington,  D.C:  United  States  Government  Printing  Office, 
1968,  76,  1^0,  80,  76,  55.   [Separate  publications] 

342.   .   Office  of  Science  and  Tedhnology.  Solid  Waste  Management: 

A  Comprehensive  Assessment  of  Solid  Waste  Problems,  Practices,  and  Needs. 
Washington,  D.C:  United  States  Government  Printing  Office,  1969,  111  .  ^ 

343.  United  States  President's  Council  on  Recreation  and  Natural  Beauty.  From 

Sea  to  Shining  Sea:  A  Report  on  the  American  Environment — Our  Na- 
tional Heritage.  Washington,  D.C:   United  States  Government  Printing 
Office,  1968,  304. 

■    ^  ^> 

344.  United  States  President's  Science  Advisory  Committee.   Restoring  the  Quality 

of  Our  Environment.  Washington,  D.C:   United  States  G'overnment  , 
Printing  Office,  1965,  317. 

345.  Woods,  Barbara,  ed.  Eco-Solution:  A  Casebook  for  the  Environment  Crisis. 

Cambridge,  Massachusetts:  Schenkman,  1972,  540. 
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346.*     World  Health  Organization  .   NationaPEnv/ironmental  Health  Programmes; 

Their  Planning^  Organizationjand  Administration,   Rq^ort  of  a  WHO  ' 
Expert  Committee,  Geneva,  Switzerland:  World  Health  Organization/ 
1970,  56. 


247.    *   Problems  in  Community  Wostes  Management.  Geneva, 

Switzerland:  World  Health  Organization,  1969,  89. 

348.     Wright,  DeiT'S.  Environmental  Studies  II  -'intergovernmental  Action  on 
Environmental  Policy:  The  Role  of  the  States,   Papers  on  the  Politics  , 
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LEADING  QUESTIONS 

1  .  Within  the  United  States  what  haVe  been  some  of  the  institutional  changes 
within  various  state  governments  to  cope  with  the  environmental  crisis? 

2.  What  is  the  mission  of  the  Environmental  Protection  Agency?    How  was  it 
'established?  What  is  the  rationale  for  its  structure? 

3.  It  has  been  charged  that  the  environmental  crrsis  has  brought  about  an."insti- 
tutional  crisis."  What  evidence  supports  this  charge?  Would  the  reverse 
proposition  be  true? 

i 

4.  What  proposals  have  been  made  for  reorganizing  the  Executive  Branch  of  the 
United  States  government  to  more  effectively  coordinate  pol  icies  for  resources, 
environment,  and  energy?  How  do  they  compare  with  administrative  arrange- 
ments in  other  industrial  countries? 

5 .  What  is  meant  by  the  statement  that  "the  Federal  government  is  too  far  removed 
from  environmental  problems  to  act;  it  can  only  react."  Is  this  true?  If  so, 
what  remedies,  if  any,  are  suggested? 

6.  What  problems  are  broughv  about  by  agencies,  like  the  Atomic  Energy  Com- 
mission, charged  with  both  promoting  an  economic  activityanS  regulating  it 
in  the  private  sector?  What  other  agencies  share  this  situation? 

7.  Governmental  environmental  policy  has  tended  generally  to  be  prohibitory 
or  regulatory  rather  than  positive  or  constructive?  Why?  Is  this  true  equally 
of  socialist  and  capitalist  regimes? 

8.  What  assistance  is  nowqvailabletoanadministratortohelp  guide  his  environ- 
mentH-elated  decisions?  To  what  extent  is  this  assistance  being  used? 

9.  What  are  some  of  the  organizational  arrangements  through  which  other  coun- 
tries administer  their  environmental  policies?  Are  any  common  patterns  or 
principles  kx\  evidence? 

10.  Is  it  true  that  in  environmental  administration:  "The  decision  to  do  nothing 
is  often, more  powerful  and  far-reaching  than  a  decision  to  do  something!" 
What  is  the  evidence?  What  examples  illustrate  the  point? 
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The  state  of  the  world  environment  became  an  object  of  international  policy 
irv  the  late  nineteen  sixties,  most  notably  in  the  Biosphere  Conference  of  1968 and  in 
action  by  the  General  Assembly  of  the  United  Nations  cal  ling  for  a  Conference  on  the 
Human  Environment.  The. Conference,  which  convened  in  Stockholm  on  June  5, 
1972,  symbolized  the  official  emergence  of  the  environment  as  an  object  of  world- 
wide international  concern.  Among  the  positiveaccomplishments  of  the  Conference 
were  the  endorsements  of  a  series  of  treaties  dealingwith  various  aspects  of  environ- 
mental protection,  an  action  plan  of  109  sets  of  recommendations,  new  United 
Nations  machinery  in  an  Environment  Secretariat  headed  by  an  Executive  Director, 
a  Governing  Council  of  national  representatives,  a  coordinative  board  of  environ- 
ment related  Qdminlstrators  in  the  United  Nations  Specialized  Agencies,  a  world 
env ironment  fund ,  and  mcchonisms  for  monitoring  the  state  of  the  globa I  environment . 

Prioragreementsalready  existed  for  particular  environmental  problems,  espe- 
cially of  regional  or  local  character.  The  protection  of  fish  and  wildlife  and  the 
management  pf  international  waterways  were  the  most  common  objects  of  interna- 
tional institutional  arrangements.  Examples  are  the  several  international  fisheries 
commissions,  the  treaty  arrangements  protecting  the  Pribilof  Fur  Seals,  the  Rhine 
and  Danube  River  Commissions  and  the  International  Joint  Commission  of  Canada 
and  the  United  States  for  cooperative  action  relating  to  boundary  waters.  Several 
world  conferences  were  sponsored  by  the  United  Nations  or  by  Specialized  Agencies 
beginning  in  1949  with  the  Scientific  Conference  on  the  Conservation  and  Utilization 
of  Resources.  Subsequent  meetings  included  the  International  Technical  Conference 
on  the  Conservation  of  the  Living  Resources  of  the  Sea,  1955,  the  United  Nations 
Conference  on  New  Sources  of  Energy,  1961,  the  Conference  on  the  Application 
of  Science  and  Technology  for  the  Benefit  of  Less  Developed  Areas,  1963,  the 
U  NESCO  intergovernmental  Conference  of  Experts  on  the  Scientific  Basis  for  Rational 
Use  qnd  Conseivation  of  the  Resources  of  the  Biosphere,  1968,  and  the  Food  and 
Agricultural  Organization  Technical  Conference  on  Marine  Pol iut ion  and  Its  Effects 
on  Living  Resources  and  Fishing,  1970. 

The  modification  or  development  of  international  law  and  policy  concerning 
en^jrohmental  issues  is  complicated  by  differing  stages  of  development  among  nations 
and  by  the  rapid  emergence  of  new  and  powerful  tecnnologies  whose  effects  cannot 
easily  be  forecast.  Differences  between  the  more  and  less  developed  nations  were 
sharply  drawn  at  the  United  Nations  Conference  on  the  Human  Environment.  Iheie 
differences  have  been  compounded  by  the  growth  of  multinational  corporations  and 
byglobal  technologies  such as  Earth-orbiting  satellites.  International  environmental 
law  and  institutional  arrangements  may  be  important  areas  of  innovations  for  many 
years  to  come.  Meanwhile  a  new  international  commitment  to  global  protection 
has  been  formalized  in  the  establishment  of  the  United  Nations  Environment  Program 
[UNEP]  with  headquarters  in  Nairobi,  Kenya  and  a  fifty-eight  member  Governing 
Council  which  met  for  the  first  time  in  June,  1973p 
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TOPICAL  OUTLINE 


REFERENCE  KEY 


Historical  Antecedents  and  Examples  of 
International  Cooperation  on  Environmental 
Affairs  and  the  Status  of  international  Law 


18^  14^  24:^  255, 
274,296,465/77, 
491 


A.  '  International  waterways 

1  •  Commission  for  the  River  Rhine  (1815) 

2.  Danube  River  Commission  (1878) 

3.  International  Joint  Commission  [United 
States  and  Canada],  1 909  (cf.  V,  A,  1) 

4.  International  Boundary  and  Water  Com- 
mission [United  States  and  Mexico] 

5.  Other  international  arrangements 

a.  Indus 

b.  Mekong 

c.  Jordan 

B.  A/\aritime  fisheries,  marine  resources,  and 
maritime  law 

1.  Internationa!  Council  for  the  Explora- 
tion of  the  Sea  (1899-1901)  and  Inter- 
national Commission  for  the  Scientific 
Exploration  of  the  Mediterranean  Sea 
(1919) 

2#  International  Fisheries  Commissions 

a.  International  Pacitic  Halibut'Com- 
mission  (1923) 

b.  International  Pacific  Salmon  Fish- 
eries Commission  (1937) 

c.  Inter-American  Tropical  Tuna  Com- 
mission (1  949)  ' 

d.  International-North  Pacific  RsherJes 
Commission  (1 949)  and  International 
Commission  for  High  Seas  Fisheries 
in  the  North  Pacific  Ocean  [Canadcy 
Japan,  United  States],  1965  ' 

e.  Permanent  Commission  for  Exploita- 
tion and  Conservation  of  the  Marine 
Resources  of  the  South  Pacific 
[Chile,  Ecuador,  Peru],  1952 


14  13?  140,260, 
275,291, 394>  490 


148 


198 

254487 
79,113 

26^  270,272,273, 
280,31?  33?  480 
263 


29 
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f .  North  American  Council  on  Fish- 
eries InvesHgaHons  (1920-1938) 
and  Inf-ernaHonal  Commission  for 
f-he  Norf-hwesf  AHonHc  Fisheries 
(1949) 

g.  West  Pacific  Fisheries  Commission 
(1956) 

h.  Northeast  Atlantic  Fisheries  Com*- 
mission 

3,  Food  and  Agriculture  Organization 
sponsorship  of  regional  councils  for 
development  of  fisheries  and  the  ex- 
ploration of  the  sea 

a,  Indo- Pacific  Fisheries  Council 
(1948) 

General  Fisheries  Council  for  the 
Mediterranean  (1952) 
c,  Soifthwest  Atlantic  Fisheries  Ad- 
visory Commission  (1962) 

4,  Conventions  for  the  preservation  and 
protection  of  fur  seals  (191 1  and  1957) 

5,  Efforts  toward  the  regulation  of  whal- 
ing and  the  protection  of  endangered 
species 

a.  Convention  ( 1931  ) ;  agreement 
(1937) 

b.  International  Whaling^ommission 
(1946) 

c.  Code  of  Regulations  (1949) 

d.  Attempts  at  moratorium  0972-1 974 

6,  Geneva  ConvenHon  on  Fishing  and 
the  Conservation  of  the  Living  Re- 
sources of  the  High  Seas  (1958) 

Migratory  birds  and  other  endangered 
wildlife 

1 ,  Convention  on  the  Conservation  of 
Birds  Useful  to  Agriculture  (1902) 

2,  Anglo-American  Treaty  for  Protection 
of  Migratory  Birds  (1916) 

3,  Convention  on  Nature  Protection  and 
Wildlife  Preservation  in  the  Western 
Hemisphere  0940) 
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4.  African  Convention  Relative  to  the 
Preservation  of  Flora  and  Fauna  in 
Their  Natural  State  (1933) 

5.  African  Convention  for  Conservation 
of  Nature  and  Natural  Resources  (1 968) 

6.  Endangered  species 

D.    Marine  pollution  82,84,100,236,354 

1.  London  Convention  on  the  Pollution 
of  the  Sea  by  Oil  (1954) 

2.  Establishmentof  the  Intergovernmental 
Maritime  Consultative  Organization 
[IMCO],  1959 

3.  Convention  on  Ocean  Dumping  (1973)  202 
'C  4.  National  Self-Protection  253 


International  Scientific  Cooperation  on  Envi-  43,  158,  206,  320, 

ronmental  Problems:  Interactions  of  Govern-  331/  43^  484 
ments  and  Scientific  Organizations 

A.    International  scientific  congresses  38,180 

Internofional  Council  of  Scientific  Unions  S,  126,306 

[ICSU] 

1.  Scientific  committees  and  cooperative 
investigations 

a.  International    Geophysical   Year  32,174 
(1957-1958)  ' 

b.  International  Biological  Programme  15,  23,  70,  71,164, 
(1963-1974)  190,  22^310 

2.  Scientific  Committee  on  Problems  of  484 
the  Environment  [SCOPE],  1970 

C.  Internationa!  Union  for  Conservation  of  309,463 
Nature  and  Natural  Resources  [lUCN] 

D.  'International    Social    Science  Council 

[ISSC]^ 

E.  International    Association   of  Ecology 
[INTECOL] 
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II.       International  Conferences  and  Organizations  114 
with  Significant  Environmental  Concerns' 

A.  World  Wildlife  Fund  [WWF] 

B.  Infernafional  Commiffee  for  Bird  Profec- 
fion  [ICBP] 

C.  Infernafional   Federafion   of  Landscape 
Archifecfs  [IFLA] 

D.  Infernafional  Union  of  Foresf  Research 
Organizafions  [lUFRO] 

E.  Infernafional  Council  of  Monumenfs  and 
Sifes  [ICOMOSi 

F.  Infernafional  Federafion  for  Housing  and 
Planning  [IFHP] 

G.  World  Peace  fhrough  Law  [WPL] 

H.  Infernafionc!  Council  for  Environmenfal 
Law  [ICEL] 


IV.       Infergovernmenfal  Organizafion:    The  Unifed 
Nafions  Sysfem 

A,    Acfion  anfecedenf  fofhe  Sfockholm  Con- 
ference of  1 972 

1 Unifed  Nafions  Scienfific  Conference  466,476 
on  fha  Conservafioh  and  Ufilizafion 
of  Resources,  Lake  Success  (1949) 

2.  Conferenceson  Peaceful  UsesofAfomic  136,463 
Energy,  Geneva  (1955,  1958,  1971) 

3.  Treafy  for  Anfarcfica  (1959)  50,  63,  74,  91, 182 


4.  Conference  on  New  Energy  Sources, 
Rome  (1961) 

5.  Unifed  Nafions  Conference  on  fh'e 
Applicaf  ion  of  Science  and  Technology 
for  fhe  Benefif  of  fhe  Less  Developed 
Areas,  Geneva  (1963)  * 
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6.  Treaty  for  Peaceful  Uses  of  Outer  Space 
(1966) 

7.  Intergovernmental  Conference  of  Experts 
on  Use  and  Conservation  of  the  Biosphere, 
Paris  (1968) 

8.  European  Conservation  Conference  (\970^ 

9.  Symposium  on  Problems  Relating  to  the 
Environment,  Prague  '  [Economic  Com- 
mission for  Europe] ,  1971 

United  Nations  Conference  on  the  Human 
Environment,  Stockholm,  June  5-16,  1972 


1.  Resolution  of  the  General  Assembly, 
December  3,  1968  [Resolution  2398 
(XXIII)] 

2.  Preparatory  action 

3.  Regional  seminars  on  development  and 
environment:  Addis  Ababa,  Bangkok, 
Beirut,  Mexico  City  (August-September, 
1971) 

4.  Meeting  of  experts  at  Founex  (June  4-12, 
1971)  and  of  scientists  from  developing 
countriesat  Canberra  (^ugust24-Septem- 
ber  3,  1971) 

5.  Organization  and  Proceedings  of  the 
Conference 

6.  Reijultsofthfe  Conference:  Declaration, 
Action  Plan,  New  Institutional  Arrange- 
ments 

C.    United  Nations  structure  for  environrrrental 
protection 

1  ,  United  Nations  Environment  Programme 
[UNEP] 

a.  Governing  Council  for  Environmental 
Programmes — 58  members 

b.  Environment  Secretariat 
(1)  Executive  Director 


73,  241 

410,  461,467,469 


468 

]38,  366 


4,13,105,12l;129, 
131,155,  156,  238, 
245,  316^323,418^ 
419,420,421,  454, 
485 


373,  374 
365-372,  464 


384,  385 


85,  86,  262-268, 
375-379,473,476 
360,  389 


27,81,100,211,311, 
347,  449 

101,  122,  237,498 
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(2)  Sfaff  locafions— Geneva,  Nai- 
'  robi,  ,New  York 
crEnvironmenf  fund — $100  million  for 
•    rive  years 

d,  Environmenfal  Coordinafing  Board 
2,  Environmenfal  funcfions  of  fhe  Unifed 
Nafions   specialized  and  <3ssociated 
ogencies 

a.  Unifed  Nafions Educafional,  Scien-  269,462,  502 
fific   and    Cjulfural  Organizafion 

[UNESCO] 

(1)  Infergovernmenfal  Oceanogra-  475 
phic  Commission 

(2)  infernafional  Hydrological  De-  485 
cade 

(3)  Man  and  fhe'  Biosphere 

b.  World  Heolfh  Organisafion  [WHO]  94,9:5219,452,453 
c»  Food  and  Agriculfure  Organisafion  186,187,286 

[FAO] 

d.  World  Mefeorologica I  Organisafion  59,  172,  281,  454, 
[WMO]                                                   455,  456,457,  458 

e.  Infernafional  Afomic  Energy  Agency  162, 178,  214,  21  8, 
[IAEA]               ,  486 

f.  Infernational  Bank  for  Reconsfruc-  304 
fion  and  Developmenf  [IBRD]  and 

associafed  developmef^f  funding  ef*- 
forfs 


V,       Btlaferal  and  Regional  Arrangemenfs^  408 

A,  Unifed   Sfaf'^s  bilaferal  inferactions  and 
^  agreemenfs 

,          ].  Canada  14,  147,  148,  196, 

21^  250,335 

2.  Mexico  40,  41,56,  69,78, 

216,225,244 

S.Japan  128,414 

4.  USSR  60,119,251,489 

B,  Regional  and  mulfilaferal  groupings  (cf.  ^152^378,379 
I,  B  above) 

1  .  Organisafion  for  Economic  Co-opera-  330,332 
fion  and  Developmenf  [OECD] 
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2.  European  Economic  Community  [EEC] 

3.  Council  of  Europe 

4.  North  Atlantic  Treaty  Organization 
[NATO],  Committee  on  Challenges  to 
Modern  Society  [CCMSl  t 

5.  Council  for  Mutual  Economic  Assis- 
tance [CMEA] 

6.  Organization  of  American  States  [OA  3 

7.  Organization  of  African  Unity  [OAli] 

Current  Issues  and  Problems  in  International 
Environmental  Relations 

A,  Environmental  protection  as  a  factor  in 
international  trade  and  development 

1  .  Environmental  impact  of  international 
trade  and  development  programs 

2,  Perception  of  environmental  protec- 
tion as  a  threat  to  economic  develop- 
ment [Issue  of  "additionality"] 

3,  Environmental  restrictions  affecting 
trade  [Issue  of  "compensation"] 

4«  Special  problems  relating  to  endan- 
gered species 

B.  International  responsibility  for  the  high 
seas  and  deep-seabed  (cf,  I,  A  a  rid  B  above) 

1.  Growth  of  jurisdictional  uncertainties 
and  disputes 

2.  Proposals  for  an  ocean  regime 

3.  Special  problems  of  marine  pollution 

4.  Oceanographic  research 

5.  United  Nations  Conferences  on  the  Law 
of  the  Sea 

C •    I  nternat iona  I  system s  for  e nv irorime nta  I 
monitoring,  surveillance,  and  control 
1  .  Global  Atmospheric  Research  Program 
[GARP] 

2.  World  Weather  Watch  [WWW] 


22,  228 

r 

'329,  471 


127 


3^03,20^268^74, 
283,442,443 

5,  233,  358 

62,  109,  118,  149, 

319,  493 

488 


494,  499 

297,  472,  474,  497 

30,  33,  34,46,117, 
288,  289,  298,  444 

480,  490 

482 
460 

36^  116,  441,475, 
485,  492 

192,  234>>1^;478, 

481,  501,  503 

200,  276,  344,  351 

64,  80,  221,  326 

65,  83/135,252 
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3.  Infegrafed  Global  Ocean  SfaHon  Sys- 
tem [IGOSS]  and  related  invesfiga- 
tions 

4.  Weather  modificaHon  188,  189,208,  456 

5.  Remofe -sensing    of    environmenfal  37,98,99,145,160, 
change  and  natural  resources  (cf.  294 

Topic  03) 

6.  Toxic  substances  in  the  biosphere  170 

D.  Protection  of  natural  areas  and  cultural  19,68,285 
landscapes,  sites,  and  monuments 

E.  Rationalization  of  interacting  policies  28,  35,45,  93,104, 
relating  to  problems  of  world  population  271,  35^  399,  437 
dynamics,  health,  and  nutrition 

F.  World  energy  resources:  their  manage-  31,  47,  51,  53,  57, 
.ment  and  distribution  115,  120,133,  151, 

171,235,  308,  328, 
338,  352,  409,  447 

G.  Effectiveness  of  international  environ-  24,  25,49,58,  353, 
mental  policy                                                       44Q  448 

1  •  Issue  of  national  sovereignty 

2,  Arrangements  to  prevent  or  resolve  48,89 
international  disputes 

3.  Barriers  to  practical  implementation  145 
of  international  agreements 

a.  Uneven  distribution  of  economic 
means 

b.  Uneven  distribution  of  competent 
personnel 

c.  Inadequacies  in  the  international  88,  254,262,  340, 
institutional  infrastructure  345 

d.  Inadequate  measures  to  persuade  or 
reward  compliance,  and  to  penal- 
ize noncooperation 

e.  Absence  of  reliable  data  on  the 
extent  of  environmental  problems 
in  many  areas  of  the  world 
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at  2026th  Plenary  Meeting. 

374.  »  General  Assembly,  Twenty-sixth  Session,  Agenda  Item  47. 
United  Nations  Conference  on  Human  Environment.  AAES.  2850  (XXVI), 
December  20,  1971 . 

375.   .  Provisional  Agenda.    L A/CO NF.  48/1  ] 

,376.   ,  Annotated  Agenda.    [A/CONF.  48/2] 
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377.  United  Nations.   Provisional  Rules  of  Procedure.    [A/CONF.  48/3] 

378.  .  Draft  Declaration  on  the  Human  Environment.  [A/CO NF.  4.8 Al 

379  .    An  Action  Plan  for  the  Human  Environment.  [A/ CO NF . 

4S/5J  ' 

The  Conference  Documents  [A/CONF.  48/1-12]  were  issued  individually.. 
A  Collected  Setwas  issued  in  Three  Volumesbythe  United  States  Department 
of  State  and  reproduced  by  the  National  Technical  Information  Service, 
Springfield,  Virginia  [Report  No.  PB  206-6181,  PB  206-6182,  and' PB  206- 
6183],  March  1972,  variously  paged.  [A/CONF.  48/13  was  a  Conference 
Bibliography,  not  included  with  the'NTIS  Reprints] 

380.  .  Planningand  Management  of  Human  Settlementsfor  Environ- 
mental  Quality.   (Subject  Area  I)   [A/CONF.  48/6J,  33  plus  Annex. 

381.  .    Environmental  Aspects  of  Natural  Resources  Management. 
 (S^J^yiEtXrea  II)   [A/CONF.  48/7j,  101.  '  ~ 

382.  .  Identification  and  Control  of  Pollutants  of  Broad  International 
"SijT^ifl^e.    (Subject  Area  III)    [A/CONF.  48/8  and  8/Add.  1],  101 

and  16. 

383.  .    Educatic.K  l,  Informational,  Social  and  Cultural  Aspects  of 
Environmental  Issues.   (Subject  Area  IV)   [A/CONF.  48/9 J ,  36. 

384.  "  .  Development  and  Environment.  (Subject  Area  \^  [A/CONF./ 

lOJ^  14  plus  Annex  I,  Development  and  Environment;  Report  of  a  Panel 
of  Experts  Convened  by  the  ^Secretary-General  of  the  United  Nations 
Conference  on  the  Human  Environment,  he  Id  at  Founex,  Switzerland,  Jurie 
4-12.  1971,  34;  Annex  II,  Environmental  Problems  in  the  Developing  Coun- 
tries. Basic  Issues:  Summary  of  the  Report  Prepared  by  SCOPE  in  Co- 
operation with  the  Secretariat  of  the  Conference,  held  at  Canberra,  Australia, 
August  24-September  3  1971_,  14;  and  Annex  III/  Regional  Seminars  on 
Development  and  Environment,  9. 

385.  .  Development  and  Environment;  Report  and  Working  Papers 
of  a  Panel  of  Experts  Convened  by  the  Secretary-General  of  the  United 
Nations  Conference  on  the  Human  Environment,  held  at  Founex,  Switzer- 
land, June  4-12,  1971  .  Pa^-is,  France;  Mouton,  1972,  225.  [See  aTso 
International  Conciliation,  586  (January  1972),  83.] 
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»  386o   United  Nations.  Internqtional  Organization  Implications  of  Action  Proposals^ 
(Subject  Area  VI)  [A/CONF.  48/1 1  and  1  l/Add,  1  ],  3j  plus  Annex  and  8. 

387.  .   The  UN  System  and  the  Human  Environment.  (ConsoJidated 

Document  submitted  by  ACC)   lA/CONF.  48/1 2J 

388.  .  Report  of  the  United  Nations  Conference  gn  the  Human  En- 
vironment/  held  at  Stockholm^  Sweden^  June  5-16^  1972.  New  York: 
United  Nations,  1973,  77.    LA/CONF.  48/14/REV.lJ 

389.  .  Centre  for  Economic  and  Social  Information.  Environment 
Stockholm:  Declaration,  Plan  of  Action,  Recommendations,  Resolutions. 
Papers  Relating  to  the  United  Natiorvs  Conference  on  the  Human  Environ- 
ment,  held  at  Stockholm*,  Sweden,  June  5-16,  1972.  Geneva,  Switzer- 
land: Centre  for  Economic  and  Social  Informatior^  United  Nations^  1  972,  24, 

390.  •  General  Assembly.  United  Nations  Conference  on  the  Human 
Environment:  Report  of  the  Secretary  General.   [Report  to  General  Assembly  . 
on  results  of  the  Conference  pursuant  to  Gene^a  I  Assembly  Resolution  2850 
(XXVI),  December  20,  1971  ]  A/8782,  September  26,  1972,  3  plus  Annex, 
Adopted  by  the  Conference  on  Institutional  and  Financial  Arrangements,  5, 

391.  .  Departmentof  Economicand  Social  Affairs.  A  Concise  Sum- 
.       mary  of  the  World  Population  Situation  in  1970.  New  York:  United  Na- 
tions Department  of  Economic  and  Social  Affairs  (ESA),  1971,  35, 

392.  .  Department  of  Economic  and  Social  Affairs,  The  Environ- 
mental  Aspects  of  Mineral  Resources  Development.  Paper  Prepared  for  the 
United  Nations  Conference  on  the  Human  Environment,  held  at  Stockholm^ 
Sweden,  June  5-16,  1972.  New  York:  United  Nations  Department  of 
Economic  and  Social  Affairs  (ESA),  1971,  27. 

393.  .  Department  of  Economic  and  Social  Affairs,  The  Environ- 
mental  Aspects  of  Transport  for  Natural  Resources  Developments.  Paper 
Prepared  for  the  United  Nations  Conference  on  the  Human  Environment,^ 
he  id  at  Stockholm,  Sweden,  June5-16,  1972.  New  York;  United  Nations 
Department  of  Economic  and  Social  Affairs  (ESA),  1971,  45. 

394.  .  Departmentof  Economic  and  Social  Affairs.  Management  of 
Water  Resources  Common  to  More  Than  One  National  Jurisdiction,  Paper 
Prepared  for  the  .United  Nations  Conference  on  the  Human  Environment, 
heldat  Stockholm,  Sweden,  June5-16,  1972.  New  York:  United  Nations 
Department  of  Economic  and  Social  Affairs  (ESA),  1971,  35. 
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395.  United  Nations.  Department  of  Economic  and  Social  Affairs.  Urbanization: 
Development. Policies  and  Planning.  Nev^York:  United  Nations  Depart- 

.  ment  of  Economic  and  Social  Affairs  (ESA),  1968,  130.  ^ 

396.    Departmentof  Economic  and 'Socio I  Affairs.  Centre  for  Hous- 

ring.  Building  and  Planning.  Housing  and  Related  Facilities.  Paper  Pre- 
pared forthe  Unitejd  Nations  Conference  on  the  Human  Environment,  held 
at  Stockholm,  Sweden,  June  5-16,  1972.  New  York:  Centre  for  Housing. 
Building  and  Planning,  United  Nations,  Department  of  Economic  and  So- 
cial Affairs  (CHBP),  1971,  58. 

397.    DepartmentofEconomicand  Social  Affairs*  Centre  for  Hous- 

ing.  Building  and  Planning.  Interaction  Between  Building  and  The  Envl- 
ronment  of  Human  Settlements.  Paper  Prepared  for  }he  United  NoHohs 
conference  on  the  Human  Environment,  held  at  Stockholm,  Sweden,  June 
5-16,  1972.  , New  York:  Centre  for  Housing,  Buildlngand  Planning.  United 
Nations,  Department  of  Economic  and  Social  Affairs^CHBP),  1971,  27. 

398.  _^   >  DeportmentofEconomicand  Social  Affairs.  Centre  for  Hous- 

ing,  Buildingand  Planning.  Management  of  Settlements  Development's^  Pa- 
per Prepared  for  the  United  Nations  Conference  on  the  Human  Environment, 
heldat  StockfToTm,  Sweden,  June  5-1 6,  1972.  New  York:  Centre  for  Hous- 
ing, Buildingand  PJanning,  United  Nations,  Department  of  Economic  and 

•  '  Social  Affairs  (CHBP),  1971,  64. 

399.  .    .  DeportmentofEconomicand  Social  Affairs.  Centre  for  Hous- 

ing.  Building  and  Planning.  Population  Growth  and  Distribution.  Paper 
Prepared  for  the  United  Nations  Conference  on  the  Human  Environment,  held 
oT Stockholm,  Sweden,  June  5-16,  1972.  New  York:  Centre  for  Housing, 
Buildingand  Planning,  United  Nations,  DeportmentofEconomicand  Social 

.  Affairs  (CHBP),  1971,  52.  ,  ■ 

400.   ^  .•  Economic  and  Social  Council.  Officeoffhe  Secretary-Gen- 
eral, An  Outline  of  the  Presentand  Future  Role  of  the  United  Nations.  New 
York:  United  Nations  Economicand  Social  Council  (ECOSOC),  1971,  25. 

401.   Off'ceof  Public  Information.  The  Human  Environment.  New 

York:  Office  of  Pubfic  Information,  United  Notions,  197l,  l6. 

402.  ,   .'"Office  of  the  Secretariat.  Man's  Home :  Background  Readings 

in  Issues  Before  the  United  Nations  Conference  on  the  Human  Environment, 
held  at  Stockholm,  Sweden,  June  5-16,  1972.  Compiled  by  The  Conser- 
vation Foundation  With  the  Cooperation  of  the  United  Notions  Secretariat. 
New  York:  Office  of  the  Secretariat,  United 'Notions,  1972  (5  Ports), 
variously  paged. 
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403 •  United  Nations.  Office  of  the  Secretariat.  The  United  Nations  Conference 
on  the  Human  Envir<)nment  -  Stockholm^  Sweden^  June  5-16^  1972:  1^ 
Bibliography.  New  York:  Office  of  the  Secretariat,  United  Nations, 
1972  (3  Parts),  144.  ^ 

404..  ,    Office  of  the  Secretariat.  The  United  Nations  Conference 

on  the  Human  Environment  -  Stockholr,  Sweden,  June  5-16,  1972:  A 
Guide  to  the  Conference  Bibliography.  New  York:  UNIPUE^  Inc.,  1973,  20. 

405.  .  Office  of  Technical  Co~operation.  Improvement  of  Slums 
and  Unconli ailed  Settlements:  Proceedings  of  the  Interregional  Seminar 
held  at  Medellin,  Colombia,  February  15-March  1,  1970.  New  York: 
Office  of  Technical  Co-operation,  United  Nations,  1971,  203. 

406.  United  Nations  Associations  of  Denmark,  Finland,  Norway  and  Sweden.  The 

Hurfian  Environment  -  A  Proposed  International  Declaration.  .  Stockholm, 
Sweden:    United  Nations  Assoclat-ions  of  Denmark,  Finland ,  Norwa y a nd 
Sweden,  1969,  16. 

407.  United  Nations  Development  Programme.    Beyond  Conflict  or  Compromise. 

New  York:  United  Nations  Development  Programme  (UNDP),  1973,  40. 

408.  United  Nations  Educational,  Scientificand Cultural  Organization.  Bilateral 

Institutional  Links  In  Science  and  Technology:  Science  Policy  Studies 
and  Documents,  No.  13.  Paris,  France:  United  Nations  Educational, 
Scientific  and  Culturql  Organization  (UNESCO),^  1969,  98. 

409.  *  .  Social  Implications  of  the  Peaceful  Uses  of  Nuclear  Energy. 

Edited  by  O.  Kllneberg.    Paris,  France:   United  Nations  Educational, 
'Scientific  and  Cultural  Organization  (UNESCO),  1964,  169. 

'410.  .    Use  and  Conservation  of  f\ie  Biosphere:   Proceedings  of  the 

Intergovernmental  Conference  of,  Experts  on  the  Scientific  Basis  for  Rational 
Use  and  Conservation  of  the  Resources  of  the  Biosphere,  held  at  Unesco 
House,  Paris,  France,  September  4-13,  1 968.  Paris,  France:  United  Na- 
tions Educational,  Scientificand  CulturoT^OFganizatlon  (UNESCO),  1970,  / 
272.    [No.  10  of  UNESCO  Natural  Resources  Research  Series]  / 

411.  •    .    Use  and  Conservation  of  the  Biosphere:  intergovernmental 

Conference  of  Experts  in  the  Scientific  Basisfor  Rational  Use  and  Cons^ 
vation  of  the  Resources  of  the  Biosphere,  held  at  Unesco  House,  ^rls, 
France,  September 4-13,  1968:  Final  Rep'ort.  Parly  France:  United/Nations 
Educational,  Scientificand  Cultural  Organization  (UNESCO),  "^nuary  6, 
1969,  35  plus  Annexes.    [SC/MD  9]  • 
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412.  ^ United  Nations  Industrial  Development  Organization.    Industry  in  Relation  ■ 

to  the  Planning  and  Management  .of  Human  Settlements  for  Environmental 
^       Quality.   New  York:  United  Nations  Industrial  Development  Organiza- 
tion (UNIDO),  197],  25. 

413.  Uriteci.  Nations  Institute  for  Training  and  Research.  Internationa  I  Co-ope  ra- 

tion for  Pol  lutiqji  Control .  New  York:  United  Nations  Institute  for  Training 
.and  Research  (UNITAR),  1972,  73.  . 

414.  United  States  Congress.  House.  Committee  on  foreign  Affairs..  SuBcommittee 

on  International  Organizations  and  Movem.ents^  Ipternafional  Cooperation 
on  the  Human  Environment  Through  the  United  Nations.  Hearings  of  the 
Subcommittee  before  the  92d  Congress,  2cl  Session,  March  15-16,  1972. 
Washington,  D.C.:  United  States  Government  Printing  Office,  1972,  1„01 . 

415.  •  House.  Committee  on  Foreign  Affairs.  Subcommittee  on  In- 
ternational  Organizations  and  Movements.  International  Implications  of 
Dumping  Poisonous  Gas  and  WasteJnto  the  Oceans.  Hearings  of  the  Sub- 
committee  before  the  91st  Congress,  1st  Session,  May  8-15,  1969.  Wash- 
ington, D.C.:  United  States  Government  Printing  Office,  1969,  151. 

416.  '  •  House.  Committee  on  Foreign  Affairs.  Subcommittee  on  4n- 
ternational  Organisations  and  Movements.  Law  of  the  Sea  and  Peaceful 
Uses  of  the  Seabeds.  Hearings  of  the  Subcommittee  before  the  92d  Con- 
gress, 2d  Session,  April  10-11,  1972.  Washington,  D.C.:  United  States 
Government  Printing  Office,  1972,  115. 

•  417.  .  House.  Committee  on  Foreign  Affairs.  Subcommittee  on  In- 

ternational  Organizations  and  Movements.  The  Oceans:  A  Challenging 
New  Frontier.  Hearings  on  House  Report  1957  Prepared  by  the  Subcom- 
miitee  forthe  Committee  (Togetherwith  Additional  Information  and  Docu- 
ments), Pursuant  to  House  Resolution  179,  and  delivered  before  90th  Con- 
gress, 2d  Session,  June  12  and  July  25,  1968.  Washington,  D,C.:  United 
States  Government  Printing  Office,  1968,  128.  .  ' 

^18.  .  .  House.  Oommittee  on  Foreign  Affairs.  Subcommittee  on  In- 

ternational  Organizationsand  Mo^/ements.  The  United  Nations  Environment 
Program  Participation  Act  of  1973^  House  Report  93-642  Prepared  by 
Donald  M.  Fraser  for  the  Subcommittee  of  the  Committee,  Pursuant  to 
House  Resolution  6768,  and  c'elivered  before  the  Conference  Committee, 
93rd  Congress,  1st  Session,  April  11,  197?.  Washington,  D.C.:  United 
States  Government  Printing  Office,  1973,  3.  ^  ^ 
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419.  United  States  Congress.  House.  Committee  on  Foreign  Affairs.  Subcommittee 

on  International  Organizationsand  Movements'.  U.S.  Participation  in  the 
1972  United  Nations  Conference  on  the  Human  Environment  (Stockholm^ 
Sweden^  5-16  june  1972).  Hearings  of  the  Subcommittee^  Pursuant  to  House 
Resolutions  523  and  562,  before  the  91st  Congress,  1st  Session,  ^November 
:  13,  1969.  Washington,  D.C.:  United  States  Government  Printing  Office, 
1970,  13. 

420.     .    House.    Committee  on  Foreign  Affairs,    Subcommittee  on 

National  Security  Policy  and  Scientific  Developments.  The  Greeri  Revo- 
lution:  Proceedings  of  A  Symposium  on  Science  and  Foreign  Policy .  Hear- 
ings  on  the  Proceedings  Prepared  by  the  Subcommittee  for  the  Committee, 
and  delivered  before,  thq  91st  Congress,  1st  Session,  December  5,  1969. 
Washington,  D.C. :  United  States  Government  Printing  Office,  1969,  238. 

421.   .  -  House.   Committee  on  Science  arrd Astronautics.  Subcom- 

mittee  on  Science,  Research  and  Development.  The  International  Biolog- 
ical  Program:    Its  Meaning  and  Needs.  ^  Hearings  of  the  Subcommittee^ 
before  the  91st  Congress,  1st  Session,  May  6-7,  1969.  Washington,  D.C.: 
United  States  Government  Printing  Office^  1969,  193. 

422.    ,  Joint  House-Senate.  Committee  on  Science  and  Astronautics - 

U.S.  House  of  Representativesand  Committee  on  Commerce  -  U.S.  Senate. 
Joint  House-Senate  Colloquium  on  International  Environmental  Science, 
May  1,  1971.  Hearings  of  the  Joint  Committees  before  the  92d  Congress, 
1st  Session,  May  25-26,  197L  Washington,  D»C.:  United  States  Govern- 
ment Printing  Office,  1971,  241. 

423.  .  Senate.  Committee  on  Commerce.  The  Need  for  a  World  Env?^ 
ronmental  Institute.  Hearings  on  A  Review,  Prepared  by  the  Committee, 
on  the  /ykijor  Environmental  Themes  Discussed  at  the  Joint  House-Senate 
Colloquium  on  International  Environmental  Science,  May  1,  1971  before 
the  92d  Congress,  2d  Session,  March  15,  1972.  Washington,  D.C.: 
United  States  Government  Printing  Office,  1972,  22. 

424.   .  Senate.  Committee  on  Commerce.  Special  Study  on  United 

Nations  Suboceanic  Lands  Policy.  Hearings  of  the  Committee  before  the 
91st  Congress,  1st  Session,  September  23-24;  October  3;  and  November 
21,  1969.  Washington,  D.C:  United  States  Government  Printing  Office, 
1970,  186. 
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425.  United  States  Congress.   Senate.  Committee  on  Cdnnmerce.  1972  Survey  of 

•Environmental  ActivVfies of  International  Organizations.  Survey  Prepared 
by  the  Committee  for  the  92d  Congress,  2d  Session,  February  1972.  Wash- 
ington, D.C.:  United  States  Government  Printing  Office,  1972,  187. 

426.  .    Senate.  Committee  on  Foreign  R'elations.  ' Subcommittee  on 
Ocean  Space.    Activities  of  .Nations  in  Ocean  Space.    Hearings"  of  the 
Subcommittee  befpre  the  91st  Congress,  1st  Session,  July  24-30,  1969. 
Washington,  D.C.:  United  States  Government  Printing  Office,  1969,  311. 

c427.  .  Senate.  Committee  or  Foreign  Relations.   Subcommittee  on 

Oceans  and  'International  Environment.  Conventions  and  Admendments 
Relating  to  Pollution  of  the  ^a  by  Qil.  Hearings' of  the  Subcommittee 
Before  the  92d  Congress,  Isf  Session,  May  20,  1971.  V/ashington,  D.C.: 
United  States  Govprriment  Printing  Office,  1971,  229. 

428.  .  Senate.  Committee  on  Foreign  Relations.   Subcommittee  on 
 Oceans  and  International  Environment .  Prohibiting  Military  Weather  Mpd- 

Ification.  Hearings  of  the  Subcommittee,  Pursuant  to  Senate  Resolution 
281,  beTore  the  92d  Congress,,  2d  Session,  July  26-27,  1972.  Washington, 
D.C.:  United  States  Government  Printing  Office,  1972,  162. 

429.  .  Senate.  Committee  on  Foreign  Relations.   Subcommittee  on 
 Oceans  and  International  Environment.   The  United  Nations  Environment 

program  Participation  Act  of  1 973.  Senate  Repprt  93-514  Hreparedby  ben- 
ator  James  William  Fulbright  torthe'  Subcommittee  of  the  Committee,  Pur- 
.  suant  to  House  Resolution  6768,  and  del  ivered  before  the  Conference  Com- 
mittee, 93rd  Congress,  1st  Session,  April  11,  1973.  Washington,  D.C.: 
United  States  Government  Printing  Office,  1973,  3. 

430.  United  States  De,partment  of  Commerce.  National  Oceanicand  Atmospheric 
*'     Administration.'  Space-Environmental  Vantage  Point.  Washington,  D.C. : 

United  States  Government  Printing  Office,  1971,  ^6. 

431 .  United  States  Department  of  State.   Suggestions  Developed  Within  the  U.S. 

Government  for  Consideration  bylfie  Secretary  General  pt  the  1972  UN 
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Government  Printing  Office,  1.97 1,  97.  [Department  of  State  Publication 
8608] 

432.  .  Report  of  the  United  States  Delegation  to  the  United  Nations 
'*   C::on)ierence  on  the  Human  Environment,  held  at  Stockholm,  Sweden,  jJi^ 

5-1  ^72.  Washington,  D.C:  (Prepared  by  John  W.  McDonald,  Jr. 
and  Advisory  Staff),  unpaged.   [UNEC  d-34l/72] 

583 


588 


Problems  of  l^ollcy  Implementation 
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LEADING  QUESTIONS 

What  are  the  principal  policy  issues  in  international  environmental  affa' 
today?  What  other  issues  may  arise  in  the  future? 

Describe  the  various  types  of  international  efforts  to  conserve  the  living 
resources  of  the  sea?  To  what  extent  have  these  efforts  succeeded? 

Outline  the  principal  results  of  the  1972  United  Nations  Conference  on  the 
Human  Environment?  How  do  these  compare  with  early  international  efforts 
on  behalf  of  environmental  protection? 

What  proposals  have  been  made  regarding  international  control  of  the  high 
seas  and  deep-seabed? 

What  political  issues  have  arisen  between  the  so-called'  "developed"  and 
"developing" countries  with  respect  to  environmental  policy  and  administra- 
tion?   Specifically  what  is  meant  by  "compensation"  and  "additionality ?" 

What  principles  already  established  as  international  law  migh^  serve  as  a 
basis  for  international  environmental  policy? 

What  problems  arise  in  connection  with  proposals  to  monitor  changes  in  the 
global  environment?  What  proposals  have  been  made,  and  by  whom? 

Identify  the  principal  obstacles  to  international  agreements  on  environmental 
affairs.   How  does  the  doctrine  of  sovereignty  complicate  relationships? 

How  do  activities  of  multinational  corporations  affect  efforts  to  protect  the 
environment? 

In  what  ways,  and  to  what  extent,  may  international  agreements  and  institu- 
tional arrangements  ''einforce  and  assist  national  efforts  for  environmental 
protection? 


